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BUILDING AN INEXPENSIVE OBSERVATORY. 


MORTIMER C. MERRITT. 


The problem was the same one that confronts every one that owns 
a telescope and desires to use it in comfort, or comparative comfort, on 
the heavens. 

I am no astronomer and never shall be but, having always been fond 
of reading everything I could get hold of on the subject, I finally became 
endowed with a desire to see as much as _ possible for myself and, being 
offered a fair 4-inch lens, 1 made for it a complete telescope and tripod, 
having all the work done in the machine shop connected with my factory. 

With this instrument I grew more and more interested and at the 
same time became acquainted with its short comings, so that my desire 
to have a better one led me to answer the various advertisements I saw 
in Popucar Astronomy until I at last became the happy owner of a fine 
Alvan Clark four-inch equatorial with iron column and driving clock. 

I immediately adapted the instrument to the tripod] had. It was and 
is everything any one can expect in a glassof its size. But there were 
the same old troubles. It must be carried out and in each time you 
wanted to use it, the falling dew bothered both your shoulders and the 
glass. You could not set the glass correctly, even though you had a 
permanent place for the tripod, and worse than all, you could not keep 
the glass on an object long enough for study or comfort. I read of every 
way that I could find but none seemed to me satisfactory excepting 
the revolving dome; but here came in the matter of expense. To havea 
regular one made for me was out of the question and at last I decided 
to design one and to have my own workmen construct it. The result 
was the one shown in the cuts, (Plate XX VII). 

At first I erected a cement column 18 feet high and 2 feet square, 
building around it a circular house and placing the dome on that. I have 
sold that place and upon building my new home! decided to place the 
dome, as seen, upon my garage, and now I have an arrangement that is 
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both economical and convenient; one that any one can copy at very 
little expense, as compared with many I have seen or read about that 
are far less convenient or effective. 

From the main walls of the garage, which are of hollow tile, seven 
piers run up above the roof; two of these carry a pair of I-beams that 
run diagonally across the corner of the building, and upon these beams 
rests the iron column for the telescope, while the frame that carries the 
dome rests upon the roof. The floor to the observatory and the roof of 
the garage do not touch the beams, so that all jarring is done away with, 

The observatory proper is made by first making three rings of lamin- 
ated one-inch boards, two thicknesses being used, and these were con- 
nected by eight two by fours, after which the outer sheathing of matched 
boards, which runs up and down, was put on. It is so like a drum or 
tank with the hoops on the inside that to get it from the old place to the 
new wesimply rolled it along as you would a barrel. Its diameter is ten 
feet. 

On the top circle is a track of five-eighths inch iron, bent as nearly in 
a correct circle as possible, which is simply screwed down with ordinary 
wood screws that are counter-sunk into it so as not to interfere with 
the wheels. 

The dome is made of a frame work of sawed out laminated boards, just 
as the circles of the observatory were made. There is the complete circle 
at the bottom, from which rise some fifteen sections of semi-circles that 
would have met at the top had they not been obstructed by the frame 
for the opening. This frame, like the circles, is made of two one-inch 
boards, laminated to break joints and sawed to shape. The dome is 
sheathed with very thin boards, which allow of their being bent to its 
shape, and then this is covered with canvas and painted. 

On the bottom of the dome are grooved wheels four inches in diameter 
which run in cast iron frames that allow a_ play sidewise of at least 
half an inch, so as to take up the inequalities in the track they run on. 
At the bottom of the dome isa ring of tin that extends down ten inches, 
covering the wheels and track and fitting the circle of the observatory 
near enough so that rain and snow do not drive up underit. 


As shown by the cuts, there are four doors to the opening in the dome . 


which overlap each other when shut so that they do not leak. These doors 
are opened from the inside by levers and rods, making them easy of 
manipulation. One or all may be opened as you see fit or according to 
the part of the heavens under observation. 

There is a staircase running up from the garage and trap doors in the 
floor. The observatory sides are six feet high and the outfit is not only 
a very comfortable place to be in but it is easy of manipulation, for any- 
one can turn the dome, it is so light. 
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I have quite a complete outfit but lack a spectroscope for the promin- 
ences on the sun—this I expect to get in a short time. The dome and 
observatory are large enough for a 5’ or 6” glass, as I may replace my 
4” by a larger one some time, but not until I am sure of getting one that 
is as good. 

The observatory could of course be placed right on the ground and it 
can be built by any carpenter for not more than $200.00 for the complete 
building and dome, including a small cement foundation for the iron 
column and a cement or brick floor. 

If built on the ground the sides of the observatory should be seven 
instead of six feet and a door should be cut inthe side. This change is 
included in the above figures. It is comfortable and complete and almost 
large enough for an amateur’s telescope, astronomical clock, cabinet 
for accessories, etc. 

The dome is moved by a leverextending down at aslight angle. Being 
so light it can be pushed around at will and it is hooked down when not 
in use, to guard against any danger from wind. Finally it looks well, as 
the pictures show. 

If any one is interested I shall be pleased to assist them by suggestions 
should they write me—care Rome, N. Y. 





ENTERTAINING VISITORS. 


W. F. CAROTHERS. 


During the three years that have passed since the completion of my 
observatory we have entertained many visitors; unfortunately we did 
not install a register for them, but several hundred have visited us 
during this time. Many of these paid for special privileges of observa- 
tion and I have no doubt thet almost every clear evening could be 
occupied in this way if one chose to do it and advertised the fact. 
Certainly there can be no more edifying way in which a congenial 
party can spend an evening. 

Where I have the selection of the time for visits, dates around the 
first quarter of the moon are chosen, for the double reason that it is 
most attractive then and is not too bright to obscure the other objects. 

I find that strangers are very much interested in such small matters 
as opening the slit, turning the dome, handling the telescope, eye-pieces, 
etc., and therefore I leave all this to be done after the visitors have 
arrived, where I used to do it all in advance in an effort to “have things 
ready” for them. 
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Then a sort of program for the observations is made out for each 

occasion. Two considerations govern the arrangement of this program, 
besides the matter of economizing time, etc. The first is to show sam- 
ples of each of the various classes of objects to be seen at the time, 
and the second is to accomodate the untrained minds of the visitors. 
They generally come with the idea that the telescope will make wonder- 
fully conspicuous objects of everything in the skies and otherwise totally 
unprepared for what they are to see. 
, Beginning with an ordinary star I explain that it is not possible to 
magnify any star into a disc or globe, on account of the great distances 
intervening. And the best method of conveying some notion of star 
distances which I have found is, after mentioning the speed of light, 
to call attention to the fact that it requires but about eight minutes for 
light waves to reach us from the sun, a distance itself of about 93 
millions of miles, while it requires 342 years to reach us from the near- 
est one of the stars, etc. 

By this time the visitors are somewhat prepared to appreciate the 
brilliance of a first magnitude star; and this effect of the telescope is 
aided by having them view the star through the finder also, the contrast 
between the image in finder and larger telescope being more noticeable 
than between the latter and the unaided eye. Perhaps a good double 
will follow this and preparations for viewing the planets begin along 
here by explaining something of the differences between stars and 
planets. By the time a planet is reached there will be a mental prepar- 
ation on the part of the visitors for its reception, that is sure to call 
forth exclamations of enjoyment and satisfaction, whereas, had we begun 
abruptly on the planets, no comment would have been elicited and the 
balance of the program would have been largely a failure. 

After this we can safely follow with samples of nebulz and _ star- 
clusters, there being no danger that the visitors will believe the telescope 
to be at fault because of their faintness or that they will fail to grasp 
a more intelligent idea of the distances involved. If the probable diam- 
eter of some of the stars in the field, say a million miles, is called to 
their attention then the immensity of the otherwise insignificant objects 
will be appreciated. 

Closing the sight-seeing with the moon, the visitors will have their 
cups of satisfaction filled to the brim and you will feel that you have 
succeeded in some measure in imparting more just conceptions of things 
celestial to their minds and that your evening has been spent to good 
advantage. 

With the six-inch Clark refractor I use a power of 75 on the stars 
and faint objects and 150 on the moon and planets. 

Houston, Texas. 
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NOTES ON ASTRONOMERS AND OTHERS. 


REV. CHARLES CAVERNO, A. M., LL. D. 


President John Adams in his last days, being asked about his health, 
said—“If my Landlord has not given me notice to quit, he has served 
notice on me that he will make no more repairs.” I think I understand 
the meaning of the latter part of the President’s answer. 

“But before I go Tom Moore,” 


I want to give expression to a personal element, to myself pertaining, 
that has sprung, mainly, from acquaintance with astronomers. The 
experiences out of which it grew have been interesting to myself—might 
not rehearsal of them become so to others ? 


W. W. CAMPBELL. 


On the first Sabbath of the year 1888 I began a pastorate of the Con- 
gregational Church in Boulder, Colorado, which continued for nearly 
eleven years. W.W. Campbell (who was then Professor of Mathematics 
in the University of Colorado, which is located in Boulder) during that 
year 1888 sang in the choir of my church. The lady who afterward 
became the wife of Professor Campbell, was a member of the choir. 
Her name was Elisabeth Thompson—the ever genial Bessie! Her father 
and mother—cultured scholars both—regularly on the Sabbath occupied 
a pew before me. A lad of philosophic cast of mind and bearing, named 
Schuyler, sat with them. At the musical instrument in the choir Guy 
Thompson presided. He graduated that year from the University. 
I think his sister Elisabeth graduated the next year. Guy was ascholar 
and a gentleman, born and bred. He died not many years since, a 
Professor of Latin in Yale University. Sorrow for his departure touches 
all hearts that ever knew him. 

Toward the close of the year Professor Campbell informed me he in- 
tended to resign his professorship and go back to Ann Arbor to take 
post graduate work in mathematics and astronomy. As far out toward 
the limit of mildness as I dared go I advised against this course. I argued, 
you have a sure thing in hand now, but when you have finished your 
post graduate work, where will you be? Well—Lick Observatory is 
the answer to my question. Of course that particular result could not 
have been in his mind. The case illustrates the truth that a young 
man’s instinct, if it is of the upward variety, may be better than an old 
man’s advice. But then I am not much ashamed of the fact that I 








530 Notes on Astronomers and Others 








wanted to keep W. W. Campbell in my church choir, and that now and 
then I wanted to take a walk or drive with him, for which latter, by the 
way, he was accustomed to pay. 

An incident may reveala man. A few years ago I was in a New 
England College town. Professor Campbell was advertised to give a 
lecture on astronomy in the science amphitheatre of the College. I went 
to hear him. Mrs. Campbell came in with some friends. She recognized 
me on her way to aseat. The President of the College came in with 
Professor Campbell and they stepped on the platform and sat down. 
I saw the Professor looking over the auditory. When his eyes met those 
of his wife they rested. She turned her eyes from him, looked toward 
me and nodded in that direction. The Professor caught my countenance. 
Just then the president arose for the introduction. Professor Campbell 
stepped to his side, placed a hand on his arm, said a few words, then 
turned, stepped down the platform, came up the aisle near to which I 
was sitting, greeted me with a hand shake and a few words, and then went 
back to the platform and, after introduction, proceeded with his lecture. 

We had not seen each other for fifteen years. This incident is nearly 
ten years in the past. I can dismiss the subjective element in it and 
look fairly rationally at the matter as an objective transaction. The 
Professor has done nothing finer in spectroscopy than in spirit this 
recognition of his friendship and respect for his pastor of years then 
gone in a distant past. 


Freperick L. CHAsr. 


At the same time that W. W. Campbell was in my choir, Frederick 
L. Chase was superintendent of my Sabbath School. Chase is now 
acting Director of the Observatory of Yale University. A comet which 
he discovered bears his name out into space. Perhaps he should have 
no credit for frontier astronomical inquisitiveness. He may have come 
to that tendency by heredity. His father and mother were among 
the earliest pioneers in Colorado—fifty-niners. Last year he took a day 
out of his precious time to visit his old octogenarian pastor. Astrono- 
mers seem to learn gentility as well as accuracy, in dealing with the 
skies. Perhaps the qualities are closely related. 


Cuar.es H. FAarnswortu. 


I must not omit mention of one person, who, though not an astron- 
omer, had the musical direction of the choir and the Sabbath School, 
Charles H. Farnsworth. 

There on the Rocky Mountain front the ends of the earth in him 
came together, for he was born in Caesarea, Turkey, and had been round 
the Horn before the mast. The father and mother had half a century 














Rev. Charles Caverno 531 





of missionary experience in Asia Minor and it made the father a cos- 
mopolitan, Christian statesman, and his mother just as lovely an expres- 
sion of the ideal as can be wrought out of woman under the inspiration 
of Christian love and duty. 

Well, the end of one born and trained under such influences is that 
Charles H. Farnsworth is Dean of the Department of Music inthe Teach- 
ers College of Columbia University, New York. 


Epwin B. Frost. 


With Edwin B. Frost, Director of Yerkes Observatory, I have a pleas- 
ant acquaintance growing out of the following circumstances. His 
father, Carlton P. Frost, was a graduate of Dartmouth, 1852. As I 
graduated in 1854, I had two years acquaintance with him in college. 
The Frost Family had their home in Thetford, Vt. I spent the year 
1854-5 in Thetford as an assistant teacher in the Academy of which the 
celebrated Hiram Orcutt was Principal. Carlton P. Frost was frequently 
at home while pursuing his medical studies. 

There grew up further intimacy between him and myself out of other 
facts. Miss Eliza DuBois and Miss Abbie H. Smith were assistant 
teachers in the Academy, and were roommates in the home of Mr. and 
Mrs. Orcutt for the whole of the school year 1854-5. Engagements of 
marriage between Mr. Frost and Miss DuBois, and also between Miss 
Smith and myself were made during that year. It may be understood 
that an intimate life long acquaintance was maintained between these 
friends. Edwin B. Frost is a child of Carlton P. and Eliza DuBois Frost. 

The home of this Frost family was for long long years, till the death 
of both father and mother, in Hanover, where Mr. Frost served an 
active life time as Professor in the Medical Department of the College. 
Thus it comes about that Edwin Brant Frost is the third Director of an 
Astronomical Observatory whose acquaintance I have secured. He is 
kindly appreciative of the tender recollections which I hold associated 
with his family name. 

From all these Directors I have received astronomical publications. 


Tue Younc Famity. 


Ira Young of the class of 1828 was appointed tutor in Dartmouth 
College in 1830. In 1833 he became Professor of Mathematics and 
Natural Philosophy. The latter department he held to the date of his 
death in 1858. At that time geology and chemistry had been differen- 
tiated from the department. But in my time, 1850-4, Ira Young 
presided over the domain of physics, matter and the forces, and astron- 
omy. His work was mostly done by lectures. It was no boy’s play to 
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listen to him or work under his direction. In astronomy his lectures 
put us on the track of much that afterward, in the progress of the 
sciences, became entrancing. Our main, if not only, instrument was 
the telescope. The spectroscope and spectrograph are subsequent addi- 
tions. A new observatory was erected and a new telescope procured 
by Professor Young in the early fifties. 

Professor Young was master in all departments as they then stood 
He was a level headed man all round, a very quiet man, yet he knew a 
student and how todeal with him. I remember once, when he had pro- 
tracted a lecture beyond twelve o'clock and we wanted to go to dinner, 
that as he showed no sign of stopping, some of the boys began to 
“scrape.” With just a merry look out over us he said, “Young Gentle- 
men, don’t do that. If you do I shall dismiss you at once.” That kind 
of cut back on us was so comical that there was no more “scraping.” 
When he had finished his topic we went to dinner with a good appetite 
and in good cheer. 


CHarLes Aucustus Younc. 


Charles Augustus Young, son of Professor Young, was of course by 
heredity and foreordination an astronomer—though for that matter he 
might have been predestined to anything. The foreordination took good 
care for his heredity. Not only was his father a scholar, his mother 
was a scholar too and came from a scholarly line. Her father was a 
classicist and also held the chair of mathematics in Dartmouth College 
for more than a quarter of a century. Both foreordination and heredity 
combined to give Charles Young a good environment. He was born in 
Hanover, and the college was inspiration for his boyhood life. 

Younger than I by a year, he graduated a year before me. He led 
his class in all departments and graduated its first scholar. He was 
also a regular bullet on the football ground. He was his father's as- 
sistant in astronomy a year or two before he graduated. None of us 
older thought anything amiss in this. He was everybody’s “Charley 
Young” and could do anything he pleased. I am informed that that 
habit followed him all his life. The students at Princeton called him 
“Twinkle’—this not because of the “star” business in which he was 
engaged, but also because of the constant merry humor presiding in 
his eyes. 

I need say no more about Charles Agustus Young. He belongs to 
science for time. 

Rev. Aubert A. Youne. 


A younger brother of Charles, though not an astronomer, deserves 
mention as a scientist in these sketches. Rev. Albert A. Young made 
discovery of the fact that abraded quartz crystals are often repaired by 
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the deposition of quartz from solution in the surrounding waters. This 
deposition follows the old lines of crystallization. This discovery was 
made by examination of Potsdam sandstone near New Lisbon, Wis- 
consin. That repair shows geometrical intent and purpose held from 
the beginning of geological history to this day—a psychic element 
unrelentingly operant through time. I ought to say that A. A. Young’s 
discovery was disputed till it was confirmed in Germany. 

It came about in our life as ministers that we were pastors of the 
same church in the beautiful village of Lake Mills, Wisconsin. My pas- 
torate was subsequent to his. The record of his pastorate that came 
down to me was honorable to him. 

Anne S. Youne. 

But we are not quite done with the Young family as scholars, scien- 
tists and astronomers. In the third generation appears Anne S. Young, 
daughter of Rev. Albert A. Young. Since 1899 she has been Professor 
of Astronomy and Director of the Observatory at Mt. Holyoke College, 
South Hadley, Mass. She graduated at Carleton College, Northfield, 
Minn., in 1892. She did graduate work at Goodsell Observatory, North- 
field, Minn., at Chicago University (including work at Yerkes Observa- 
tory), and at Columbia University, from which latter university she 
received the Degree of Doctor of Philosophy in 1906. 

In 1892-5 she taught mathematics in Whitman College, Walla Walla, 
Washington. In 1898 she was principal of the High School at St. 
Charles, Illinois. 

Miss Young has been a frequent contributor to scientific and astron- 
omical journals. It is evident that the family tradition is not suffering 
in her hands. 

ConcLusIoN. 

It may well be conceived that a personal element runs along with my 
interest in the science of astronomy. Few things that these personal 
friends have committed to type can have escaped me. I have read some- 
what widely from other students and authors. My three children are 
graduates of Colleges—my two daughters from Smith, and my son from 
the University of Wisconsin. They have been and are students of 
astronomy and much that might escape me their sharper eyes and more 
alert minds detect. Though I have been a minister the most of my 
active life I had ten years of law behind me before I entered the ministry. 
I mention this fact that I may be credited with judgment upon the 
value of evidence which I might derive from that source. 

Now an octogenarian I wish to posit as an ultimate conclusion that 
the mathematics of astronomy and chemistry are to me proof positive, 
irrefragable, infrangible, of idealism, of psychic element in all physics, 
of theism. 
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Put with the mathematics of nature its esthetics and the omnipresent 
ethical element in human experience, and the Christian religion becomes 
to me a rational necessity. 

Swift, the great discoverer of comets, in his nonagenarian years wrote: 


“I long to go 
To heaven’s wide open portal 
Invited in, I then shall be 
Forevermore immortal.” 


This last process of his total thought seems to me as legitimate as 
any he ever drew out of astronomy. 
Lombard, Ill, Sept. 1913. 





A SELF-SETTING HELIOSTAT AND ITS USE 
IN EXPERIMENTAL OPTICS. 


EDISON PETTIT. 


Experimental work in the study of light can not be done satisfactorily 
without a means of keeping a beam of sunlight in a constant direction. 
This the heliostat provides. Instruments of this type to be found in 
apparatus shops and described in scientific magazines have one common 
defect, a meridian must be established with considerable accuracy at 
the place where it is desired to set up the instrument. The heliostat 
to be described here is designed to have the following features: 

1. Complete portability; may be set upin any place quickly, without 
the aid of other instruments. 

2. Shall be of sufficient accuracy to keep a spot of light, at a distance 
of 60 feet from the instrument, within an inch of its position without 
attention. 

3. Shall give large enough beam to operate an optical lantern. 

4. Will not require computations beyond the comprehension of the 
most elementary student either in the making or setting of the instrument. 

5. Tools for its construction shall be available to the average mechanic. 

Several years ago such an instrument was constructed and since has 
given satisfaction in many tests in the lecture room and the laboratory. 
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MEcHANICAL Work, Toots, Etc. 


Beside the ordinary metal working tools to be found in every mechan- 
ic’s kit, a screw-cutting lathe will be necessary. This may be found in 
every city garage and machine shop. 

All holes must be accurately drilled with the lathe. To insure this 
the cutting edges of the drill must be the same length and make the 
same angle with the axis of the drill, and of course the drill must be 
straight. 

When turning metal the work will be more nearly perfect if oil is 
kept flowing from the point of the cutter. The work must not be 
allowed to get hot. 

In all cases machine and not blacksmith dies and taps must be used. 
In thread cutting care should be taken in the use of the die so that the 
thread is cut straight. 


Tue Base. 
For this we will need a tripod base such as is used with laboratory 
supports, the legs to be at least 412 inches long. The feet of this tripod 


base are drilled and tapped to receive quarter inch levelling screws 
turned from *sinch steel to the form shown in Fig.1, / The head 
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Figure 1. 


of the levelling screw is drilled and provided with a thumb piece made 
of the proper sized nail, and a point is turned on the other end. 

The standard B is turned from a piece of inch shafting 8 inches long. 
It is turned to *4 inch at the upper end, leaving a collar of metal D an 
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inch from the top to strengthen the set-screw £&. The bottom of B is 
turned and threaded to fit the base H. The set-screws FF’ in the base 
must fit exactly in order to prevent wabbling. 


Tue CLocx-Work AND Support. 


The clock-work is taken from an alarm clock and must be in good 
running condition. The alarm and other unnecessary parts are removed. 
It is mounted inside a box A, Fig. 2, made of sheet brass ,'s inch 
thick and having a swinging back. The hour hand reducing gear is 

















FiGURE 2. MECHANISM OF THE HELIOSTAT. 


removed and placed on the outside of the box. This gear train must 
be placed on the left of the polar axis P as shown, in order that the 
polar axis shall turn in the right direction. To the last of these gears 
Nis attached the smaller of two gears whose ratio is 1:2, to reduce the 
motion of the minute hand gear to ;';.. This combination is to be found 
in another clock between the mainspring gear and one of the train. 

A piece of steel /, ,*; inch thick, 1 inch wide and 9 inches long, is 
next bent as shown in the figure and attached to the clock box with 
small bolts. It is then drilled at B to receive the polar axis. The polar 
axis Pit turned from °*s inch steel rod, 71 inches long, to the form shown 
in the figure. The portion which goes through the hole B as a bearing 
should be turned to % inch. This must fit the hole accurately. 

A hinge connection H is made on the clock frame to connect this 
part of the instrument to the base and standard. This allows the polar 
axis P to be adjusted in altitude to correspond to the latitude of the 
place. To the part of this hinge is attached a short piece of rod to fit 
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into the hole in the standard G, Fig.1. Just below this piece is 
attached a small plate of sheet brass 7, 2! inches in diameter, screwed 
perpendicular to the rod,and a small level Z mounted in a brass tube 
soldered on it parallel to the hinge. The large gear S of the 1:2 com- 
bination is now attached to the polar axis and connected to the reducing 
gear train already described. When the clock setting knurl is now 
rotated forward the polar axis should rotate toward the west. 


THe Mirror. 


The mirror and its supporting frame must be made as light as possible 
in order to prevent flexure, since it isof the overhanging fork type. The 
mirror is cut from a piece of plate glass mirror ;*; inch thick and 4 in. by 
6 in. with square corners. The cutting will be more successful if the 
wheel of the cutter is whetted on an emery stone. A _ back for the 
mirror is made from thick sheet iron 4 in. by 6 in. hammered as flat as 
possible. Two ears of brass are riveted to this piece at BB, Fig. 3, 
to which are screwed the studs WN which hold the mirror in the fork 
GEH. The line of centers of these studs should be in the plane of the 
face of the mirror as shown at S, Fig. 4, to insure that it shall rotate 
perpendicular to the polar axis. 
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FiGcureE 3. FIGURE 4. 


The arms of the fork GH, Fig. 4, are made of brass the same size 
and shape. The throat of the fork £, Fig. 3, is made of steel ’ by 1 inch, 
and the arms of the fork GH are riveted into slots cut into the ends of 
this piece. Two set-screws RR serve to fasten the mirror mounting to 
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the polar axis. The mirror is attached to the back by means of clips 
cut from sheet metal the shape of the Figure 5, bent over the mirror as 
in SS, Figs. 3 and 4. 

The mirror circle is attached to the mirror axis 
N by a lock-nut 7. Thecircle J is made of two 
protractors soldered to a small circle of brass X. 
A vernier index P, to read to tenths of degrees, 
is attached to the fork HA at right angles to its 
middle line. The Solar Compass K is’ now 
attached to the arm A tobe used in setting the 
Rete a instrument in the meridian. 





O 











Tue SoLar Compass. 


The solar compass consists of two parts, the vernier V, Figure 4, 
attached at right angles to the median line on the side of the fork arm 
H,, and the directoscope D, which can be turned about the screw R and 
is provided with the are A divided into 25° on either side of its middle 
0° line. 

The directoscope is cut from a single piece of brass. A pinhole K is 
punched at the center of the small circle at the top. A line is scratched 
from this point down the middle of the arm B through the center of the 
larger circle indicated by screw R and extended totheare. This marks 
the 0° line of the are. Graduations are run either way from this line 
with a protractor or better by the method hereinafter described. 
Mark the graduations to the left — and to the right +. A small 
ear of metal £ is riveted to the arm of the arc and a small hole 
punched in it at a point as far above the line scratched on the arm as 
the pinhole at the top of the directoscope. The parts are painted black 
and the arc and the vernier are silvered. The vernier is graduated so 
as to read the tenths of degrees on the arc. 

Two screws MM allow the vernier to be adjusted perpendicularly to 
the polar axis. When complete the mirror mounting and attachments 
weigh only two pounds. 


Tue SeEcoNDARY Mirror. 


The construction of this mirror and its stand is the same as that of 
the heliostat proper. The base is a tripod support with 8-inch legs, 
which need not be provided with levelling screws. The standard is 
turned from 1% inch shafting and is 22 inches long. The mirror is cut 
from *%% inch glass,6 inches square. A clamping screw is attached to one 
of the studs of the mirror like that of the heliostat. This mounting 
gives an altazimuth adjustment to the secondary mirror. 
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THEORY OF THE HELIOSTAT AND SOLAR Compass. 


In the discussion of the theory of the heliostat we will make use of 
Fig. 6. Let SKNV represent the celestial meridian, “RTO the equin- 
octial, HA 7P the ecliptic, KAL the circle of the sun’s declination, BV 
a vertical line, A the position of the sun and B the center of the celes- 
tial sphere and the position of the mirror of the heliostat. 





FIGURE 6 

Now let us place the mirror of the heliostat so that the light from 
the sun AB will be reflected directly toward the north pole V. Under 
these conditions the angles ABT and NBT’ are equal. The circle of 
declination KAZ is the apparent path of the sun in the celestial sphere 
during a day, consequently the beam AJB will describe a cone and make 
a constant angle ABS with the polar axis. But in order that the re- 
flected beam BW shall be continually directed to V the plane of the 
mirror must always be perpendicular to the plane ABN. Hence if we 
fix the mirror to the polar axis BN and rotate it toward the west, so as 
to complete one revolution in 24 hours, the beam will be constantly 
directed toward NV. It will be noticed in this connection that the re- 
flected beam BAN is continually rotating at the same rate as the mirror. 
Now if we place the second mirror somewhere in the reflected beam 
BN it is evident that the light from this second mirror taken from B 
may be directed where desired and will remain in that direction if this 
second mirror remains stationary. In principle then the heliostat con- 
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sists of a mirror attached to an axis parallel to the earth’s, such that 
the reflected beam is directed to the north celestial pole and made to 
rotate toward the west at the rate of once in 24 hours. 

When the sun is near the equinoxes as at 7 its hourly motion in declin- 
ation is nearly one minute of arc, hence, although the clock runs perfectly 
and the circles are set exactly, no heliostat can secure better results, 
especially near this time of the year. 

Examining Fig.2 and comparing it with Fig. 6, it will be seen that 
AB corresponds to the directoscope, BV to the standard of the instru- 
ment, and that the angles ABR, ABT and NBV may be fixed with the 
circles of the heliostat. If then the instrument is set up with its vari- 
ous parts in these positions and we grasp the directoscope AB and 
attempt to rotate it, this action will fail because ABV is not a straight 
line at any time of the year, except at the tropics and then at only one 
instant in the day. Hence if we fix these angles on the circles of the 
instrument and bring the directoscope in the line AB, by rotating the 
instrument about the standard BV and the mirror mounting about the 
polar axis VS, all other angles are fixed and the polar axis of the instru- 
ment will coincide with/VS. ‘ 

From this it is clear that the directoscope must be set to the declin- 
ation of the sun and that the polar axis of the heliostat must be elevated 
an angle equal to the latitude of the place. Angle TBR is the angle to 
which the mirror must be set, but the value of this is not directly 
evident. To obtain it we see that if we let 5 be the sun’s declination 

oe 
/ TBR=90°— / SBT. But / SBT= £ NBT’= / ABT, / SBT= *°.*° 


2 
and hence 


O48 8 
90°+3 _ gro _ 


Z TBR =90° — 5} = 9 


Letting X stand for the angle TBR we have 


8 
Xx = - 


ADJUSTMENT OF THE HELIostTat. 


From what has gone before the following adjustments will be required 
to secure accuracy. 

1. The clock must keep ordinary Mean Solar Time. _ To test this a 
hand is placed on the minute hand shaft and the time of one revolu- 
tion noted. This of course should be one hour. The rating lever is moved 
fast or slow till the required adjustment is secured. In some cases the 
hair spring may have to be shortened or lengthened slightly. 
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2. The mirror circle must read 90° when the mirror surface lies in 
the plane of the polar axis as in Fig. 4. Level the polar axis with a 
small iron level and also level the mirror. The circle is now turned till it 
reads 90° and clamped in position by the locknut ¢, Fig. 3. 

3. The solar compass must read 0° when it is perpendicular both to 
the polar axis and the mirror surface. Level the polar axis and mirror 
as in No. 2 and set the directoscope arc to 0° as in D, Fig. 4. Loosen 
the screws MM and hang a smal! accurate plumb bob from the pinhole 
K. By moving the vernier V about the screw R the plumb bob may 
be made to hang directly over the small hole in the ear £. The screws 
MM are now tightened. If the bob will not swing over the hole in £ 
but misses it, it will be necessary to remove the entire compass and file 
the arm Hf more on the side of £ or J till this adjustment can be made, 
The vernier screws must be tight and the axial screw FR just loose 
enough to allow the arc to be set. 

4. The standard of the instrument must be vertical. To do this the 
small level soldered to the plate on the hinge of the instrument is levelled 
in two directions. If properly done the instrument may be rotated about 
the standard with the bubble always indicating a level position of the 
plate. 

5. The polar axis must be elevated an angular amount equal to the 
latitude of the place. This may be done by attaching a small divided 
arc on the upper part of the hinge as shown in H, Fig. 2, or more accu- 
rately as follows. A small brass triangle is cut having one angle equal 
to the latitude of the place. This is best done from the natural tangent 
although a good protractor serves the purpose. To one side of this angle 
is soldered a small strip of brass and to the other side is attached the 
level (a level such as is designed for use on a square). The strip is 
placed against the polar axis and the latter elevated till the bubble indi- 
cates the level. 

6. The axis of the mirror must be perpendicular to the polar axis. 
Remove the mirror and level the polar axis. Hang a plumb bob from 
one of the bearings of the mirror axis. When the polar axis is turned 
so that this bearing is vertical over the other the plumb bob must hang 
in its center. If it does not the sleeve on the throat of the fork is 
hammered to one side till it does. 

7. The mirror mounting must be balanced on the polar axis. This is 
absolutely essential to the proper running of the clock-work. Remove 
the last gear of the train so that the polar axis is free to turn in its 
bearings. If the mirror mounting is not balanced it will not stay in a 
given position. To remedy this a small weight is placed on the throat 
of the fork of sufficient size to counteract this. 
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SETTING UP THE HELIostat. 


Where the instrument is to be used permanently a firm foundation 
should be provided. A pier is built up level with the sill of the window 
and the top provided with three short pieces of iron rod sunk to within 
an inch of the top of the masonry, so that they are nearly in a level 
plane. Grooves are cut in the tops of these, each running in a different 
direction and so placed that the heliostat levelling screws will enter 
them. When this is done the instrument will be found to sit firmly on 
these rods. Now when the instrument has been once adjusted for this 
pier it may be removed and again replaced without changing the merid- 
ian adjustment. A boxing may be built about the pier to exclude air 
currents which otherwise disturb the instrument. Where considerable 
accuracy is desired a sliding cover allows just enough sunlight through 
to feed the heliostat mirror, because the direct sunshine falling on the 
clockbox impaires the proper running of the clockwork to a small extent. 

Set the instrument in position on the pier or other support and level 
the plate below the hinge by means of the levelling screws so as to 
make the standard vertical. Elevate the polar axis an amount equal 
to the latitude of the place (this can be ascertained from a map of the 
state) and swing it into approximate meridian. Set the directoscope 
arc to the declination of the sun for that day (taken from the Nautical 
Almanac, the Analemma of a common school globe or an ordinary al- 
manac), being careful that that part of the arc is used corresponding to 
the sign of the declination. Set the mirror circle to the angle X by the 


, ) p 7 
formula, X = 45° - 2° observing the algebraic sign of 6. Now by 


turning the polar axis with the setting knurl at the back of the clock 
work and at the same time slightly rotating the whole instrument about 
the vertical axis, the spot of light formed by the pinhole can be brought 
to fall exactly on the hole in the ear below. The vertical axis is then 
clamped by the set screw £, Fig. 1. The reflected beam of light now 
goes directly toward the north celestial pole. The secondary mirror of 
the heliostat is placed in such a position as to receive this beam of light. 
By its vertical and horizontal motions the beam may be thrown in any 
desired direction and, if the adjustments are properly made, will remain 
in that position without further attention. 

The heliostat constructed according to the foregoing description is 
shown in Fig. 7, set for May 24. The entire cost of the instrument was 
less than a dollar. It has repeatedly kept a beam of light within 25 
minutes of arc of setting for four to five hours ata stretch. Much of 
the accuracy of the instrument is found to depend on the clock-work. 
For this reason its parts should be of ample proportions and kept well 
oiled with kerosene. 
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Certain movements of the spot of light on the ear of the directoscope 
can be taken as an indication of the adjustment. Thus motion toward 
or away from the fork of the mirror mounting indicates that the clock 
runs too fast or too slow, motion parallel to the polar axis indicates im- 
proper elevation of the polar axis, and a circular motion indicates that 
both adjustments are wrong or that the instrument is not in the merid- 
ian. Tocorrect this latter defect it will be necessary to make adjust- 
ments 1 and 5 first. 




















Figure 7. THE SELF-SETTING HELIOSTAT IN OPERATION. 


In many instances it becomes desirable to use the heliostat for the 
projection of the sun’s image for the examination of the solar surface, 
spectroscopic work, etc. For this purpose mirrors silvered on the upper 
surface are provided and may be placed in an air-tight case when not 
in use. 


NoTE ON THE GRADUATION OF CIRCLES. 


In work of this character and in many other instances in the work of 
the laboratory it becomes desirable to have a cheap and convenient 
means of making graduations of considerable accuracy on metal arcs 
and circles. After some experimenting with several simple machines 
for this purpose the following method was devised for the .making of 
degree marks and graduating of circular verniers. 

A large flat board, similar to a drawing board and somewhat larger 
than a meter square, is made as nearly plane as possible with a large 
smoothing plane and repeated tests with a straight edge. A steel meter-stick 
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is screwed to one edge of this board (the less accurate paper scale may 
be used). A line is carefully ruled down the middle of this board per- 
pendicular to the rule at the 50cm mark. This line is extended a dis- 
tance of one meter from the edge of the meter-stick where a one inch 
hole is bored and filled with Babbitt metal. At a point on this metal, 
exactly a meter from the edge of the meter-stick, a %4-inch hole 
is bored vertically through anda machine bolt inserted from the 
bottom, long enough to extend a half inch above the surface of the 
board. An arm made from % by 1 inch steel reaches from this bolt to 
within a half inch of the meter-stick and extends 4 inches on the 
other side of the bolt. The hole in this arm, allowing the bolt to 
enter, fits accurately. On top of this arm is placed a brass disk 8 inches 
in diameter and ;'; inch thick, screwed to the arm with flush screws. 
Slots cut radially in this disk carry short bolts. This completes the 
chuck for holding the circle to be graduated. 

The cutter is carried on a carriage consisting of a piece of “% inch 
square brass rod sliding between two longer pieces screwed to the board. 
It is ground chisel form and is carried on the end of a lever by which 
it may be raised off the work. Stops are provided by which the length 
of the stroke of the carriage may be varied. A spring back of the car- 
riage draws it back when the stroke has been made. 

In using the machine the arc to be graduated is clamped to the chuck 
with the bolts, so that the 0° line is placed on the line of the arm (this 
is scratched on the chuck). A knife edge attached to the end of the 
arm is placed on the same line and brought to the 50cm line on the 
meter-stick. The carriage is run forward and the stops correctly placed. 
The mark is made with the cutter. A table of natural tangents to four 
places is then secured. The tangents of the angles to be marked are 
pointed off two places. This gives the number of centimetres the knife 
edge must be moved to one side of the 50cm mark to give the corres- 
ponding angle. Suppose we wish to graduate a vernier to read to the 
tenths of adegree a circle which is graduated to degrees. The are to be 
graduated is clamped on the chuck at a distance from the center equal 
to the radius of the circle on which it is to be used and with its middle 
on the line scratched on thechuck. Now the angular distance between 
each graduation on a vernier expressed in degrees is given by the 


formula, 
—1)B 
Powe, B ) 


C 


_ 
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where B is the accuracy with which it is desired to read the circle and 
C is the angular value of one division on the circle expressed in degrees. 
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Hence in this particular case 


1 10 —1)° 9° 
B=7): C=1, and A = ( 


1x10 ~~ 10 
The following table is then constructed: 
R R’ T S 
<< e 
0.9 0 54 0.0157 1.57 
1.8 1 48 0.0314 3.14 
2.7 2 42 0.0472 4.72 
3.6 3 36 0.0629 6.29 
4.5 4 30 0.0787 7.87 
5.4 5 24 0.0945 9.45 
6.3 6 18 0.1104 11.04 
7.2 71 2 0.1263 12.63 
8.1 s 6 0.1423 14.23 
9 9 0 : 0.1584 15.84 


Here FR is the fractional value of the vernier reading, R’ the value in 
degrees and minutes, 7 the tangent corresponding to R’ and S the scale 
value. The knife edge is set to the value 50 + 15.84 and the mark 
made with the cutter; it is next set to 50 + 14.23 and another mark 
made and so on till the graduation reaches 50 — 15.84. 

An error of one millimeter in setting the knife edge on the meter-stick 
will create an error of from 3’ to 4’ of arc in the graduation made with 
this machine. Asthe knife edge can be set much more accurately than 
this the error need not be greater than 2’ if the cutter is sharp. 

It will be noticed that the machine will graduate only to the value 
2 tan a == 53° 8’. A line can be scratched at this point on the 
chuck corresponding to the 53° mark, the circle set over to this mark 
and thus the graduations are extended as far as desired. 

Minden, Nebr. 





IRREGULARITIES IN ATMOSPHERIC REFRACTION, 


FRANK SCHLESINGER. 


In Volume III of the Publications of the Allegheny Observatory the 
present writer published a paper with the above title. At the request 
of the Editors of Poputar Astronomy a brief account of this investigation 
is given here. 

Irregularities in atmospheric refraction, having periods of the order 
of one second of time, are apparent even in small telescopes, and are 
the cause .of “unsteady seeing.” In addition to these fluctuations, others 
of longer duration have often been appealed to by astronomers as ex- 


planations for outstanding phenomena in their observations. Thus, in 
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recent years, irregularities having periods of roughly one minute, one 
day and one year have been proposed. The first of these is the subject 
of the present paper. As to the second, the evidence for fluctuations 
having a period of a day, or of a considerable fraction of a day, rests 
chiefly upon the anomalous results that every latitude series occasion- 
ally shows, the separate latitude determinations for a night being all 
greater or all smaller than on neighboring nights. It has been shown 
that such an irregularity in refraction possibly exists, but that its ampli- 
tude is too small to explain the observed effects. Fluctuations having a 
period of just one year and owing their origin to seasonal changes have 
also been suggested by latitude results. In fact, for several years after 
Kiistner’s announcement of the latitude variation, many astronomers 
believed that merely an annual change in refraction was concerned; and 
it was only after the publication of Marcuse’s and Preston’s observations, 
made at Honolulu in 1891 and 1892, that Kiistner’s results were gener- 
ally accepted as being true latitude variations. The discovery by 
Kimura of a small annual term in the latitude variation that is inde- 
pendent of the longitude of the station, has revived the plausibility of 
annual fluctuations in refraction. This question is stillin abeyance and 
constitutes one of the most pressing problems in this department of 
astronomy. : 

In 1908, Nusl and Fric published a paper entitled “Premi¢cre Etude 
sur les Anomalies de R¢fraction.* They set up an horizontal photographic 
refractor of long focus, and reflected into it two beams of light from 
Polaris. One of these beams suffered two reflections, the first from a 
mercury surface and the second from a plane mirror suitably inclined; 
the other beam was reflected from a single mirror, which was rigidly 
secured to the mirror used for the first beam. The arrangement is such 
that the distance between the twocorresponding images of Polaris upon 
the photographic plate does not depend upon the position of the mirrors, 
so long as they preserve the same angle with regard to each other. The 
distance between the two images does, however, change with the altitude 
of Polaris. This apparatus therefore enabled its ingenious inventors to 
study changes in refraction, and from this study they conclude the 
existence of irregularities having an amplitude of nearly a second of arc 
and a period of the order of one minute. 

This conclusion is so important for certain kinds of meridian obser- 
vations that an examination of it by some independent method seemed 
desirable. As ordinary star trails made with the help of stationary long- 
focus instruments should exhibit such variations in refraction, the writer 
asked Professor Frost to secure several trail plates of the Pleiades group 


* Bulletin International de |’Académie des Sciences de Bohéme, 1908. 
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with the 40-inch refractor of the Yerkes Observatory: I asked “that the 
telescope be pointed at the proper altitude, and the plate uncovered at 
least five minutes before the group transits, the idea being not to touch 
the telescope nor to jar it in any way, so that the undulations of the 
trails can be ascribed with reasonable certainty to atmospheric causes 
alone. In addition, I should like a plate taken when the seeing is par- 
ticularly good, the telescope being struck a sharp blow while the group 
is in transit. This would be to ascertain the period and persistence of 
the free vibrations of the telescope.” 

In response to this request, Professor Slocum kindly secured five plates, 
which he describes as follows: “The telescope was pointed about seven 
minutes west of Alcyone, the dome turned away, and the slide drawn. 
Five minutes later the dome was turned back in front of the telescope 
and the stars near Alcyone allowed to trail across the plate. On four 
of the plates this process was repeated for a second trail, the telescope 
being pointed two or three minutes farther south. When Alcyone was 
near the center of the field on this second trail, the telescope was struck 
a sharp blow with the fist in the direction of declination.” 

These plates are very interesting and instructive. Thanks to the large 
scale (10’.7 to the millimeter) the undulations caused by the unsteady 
seeing are apparent without magnification. As the plates were taken (with 
the exception of the first) not very far from the meridian, the trails are 
approximately horizontal. Longitudinal oscillations are also in evidence, 
causing the trail to be alternately dense and rare.* 

The oscillations in the supplementary trails, caused by striking the 
telescope, seem to be made up of two vibrations whose periods are both 
less than one second. Perhaps one of these arises from the vibration 
of the lower half of the tube and the other from the upper half. Their 
combined amplitude is small, the maximum deviation from the undis- 
turbed position of the trail varying from 3” to 6” on the various plates. 
These vibrations subside very rapidly. In one case, no trace is visible 
after a lapse of only two seconds, and on no plate does the disturbance 
persist for more than twenty seconds. 

The measurement of the undisturbed trails to see whether they be- 
tray fluctuations of relatively long period is complicated by the presence 
of the rapid undulations. After experimenting with various methods 
for effecting these measurements, the following was adopted: the plates 
were inserted in a large measuring engine with the trails approximately 
parallel to the guiding way, along which the plate can be moved to and 


* A reproduction of a trail obtained by Professor Parkhurst with the 24-inch 


reflector at the Yerkes Observatory appears in PopuLArR Astronomy, Volume 14, 
Plate 10. 
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from the observer. The bisections are made by moving the microscope 
as a whole to the right or the left by means of a large screw. In the 
eyepiece of the microscope a space was marked (along the micrometer 
thread) that corresponds to four millimeters on the plate, and the meas- 
urments were effected by making this portion of the thread coincide 
with the mean position of the trail within the same limits. The plate 
was now moved four millimeters along the guiding way and the adjacent 
portion of the trail was bisected; and so on, until the whole length of 
the trail, about ten inches, had been measured. The plate was then 
turned approximately 180° in its own plane and the measures were 
repeated in the reversed position. At the declination of the Pleiades, 
four millimeters correspond to 3.12 seconds of time. Even in this short 
interval, the trail will usually cross and recross the micrometer thread 
several times, and the measures are accordingly difficult to make. But 
it appears that the bisections can be made in this way with excellent 
precision. A comparison of the direct and reversed measurements 
indicates a probable error for their mean of only 0’’.03. 

The measures were now corrected for curvature due to the fact that 
that stars not on the equator describe small circles in the sky. The 
results were then plotted on a large scale. These diagrams confirm in 
a very striking way the presence of a slow fluctuation. If no such 
effect were present, then the successive points would appear alternately 
above and below the line representing their mean; or at least, the chance 
that a point above the line should be followed by another above would 
be only equal to the chance that it would be followed by one _ below. 
But this is not the case, as every one of the trails remains at times 
above or below its mean position for a considerable fraction of a minute. 
The trail of Aleyone on Plate 640 is particularly convincing. This trail 
begins by remaining below its mean position for about twenty seconds; 
it then goes above and remains there for nearly a minute, with the 
exception of a few seconds; then below again for twenty-five seconds, 
and then above for forty seconds. There can be little doubt that effects 
like these are nothing else than changes in refraction. It is very possi- 
ble that the telescope is not perfectly stationary during the three min- 
utes that these stars are trailing. If such movements exist, they are 
probably progressive and roughly proportionate to the time. In this case 
their effects would not appear in the results, owing to the way in which 
the reductions were made, the orientation of the trail having been deter- 
mined from the trail itself. At any rate it is very highly improbable 
that the motion of the telescope should be periodic, as well as otherwise 
much the same, in the case of all five of these plates. 

The next question that suggests itself is whether neighboring stars show 
the same fluctuations. This question can be answered by measuring 
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two trails on the same plate and comparing the deviations that corres- 
pond to the same instants. Alcyone and Merope are 18’.5 apart and in 
this respect are well suited for the purpose. But the trail of Merope is 
very weak, being well measurable only on one of these plates, and barely 
measurable on another. The results for the better plate are shown in 
Figure 1. The upper line represents the trail of Merope; the lower 
Alcyone. The trail of Merope has been shifted to the left so as to make 
points upon it correspond in time with points on the Alcyone trail be- 
low them. It will be seen that the undulations in one trail are without 
exception duplicated in the other at the same instants. It appears then 
that for two stars whose angular separation is not more than twenty 
minutes of arc, the apparent difference in altitude is not changed by the 
presence of this slow oscillation in the refraction. The diagram shows 
too that all the minor oscillations are real and are not due merely to 
inaccuracies in measurement. 
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FicurE 1. Simultaneous trails of Merope and Alcyone on Plate 622 ( Yerkes). 
Vertical scale, one inch = 1’’.2, or one centimeter 0’’.46. 





Next, through the kindness of Professor Seares of the Mount Wilson 
Observatory, a number of plates secured with the 60-inch mirror of that 
observatory were placed at my disposal and were measured in the same 
way. The results are shown in Figure 2. Both Atlas and Pleione were 
measured on each plate, Atlas being in each case the upper of the pair. 
The agreemeet of the two trails is again very striking and is additional 
proof of the reality of the minor undulations. The scale of the Yerkes 
plates is two and one-half times that of the Mount Wilson plates, one 
millimeter on the latter corresponding to 27’’.2. 

These diagrams show very clearly that on the three nights concerned 
there were present at Mount Wilson slow irregularities in refraction of 
the same character as exhibited in the Yerkes plates. In amplitude, too, 
they are of the same order, the extreme range of the Mount Wilson trails 
being in the neighborhood of one second of arc on each plate. 

One effect of the presence of such irregularities in refraction is to set 
a limit on the accuracy that it is possible to attain in meridian work. 
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Thus, for example, deniiiieaibians with zenith telescopes of the most im- 
proved design yield a probable error of 0’’.10 for each latitude determin- 
ation. A considerable part of this inaccuracy can be accounted for by 
such atmospheric irregularities as we have been discussing. In this case 
no very great improvement is possible, unless a site can be found that 
is free or nearly free from such disturbances. We may, however, render 
this effect more nearly accidental in the case of any single latitude ob- 
servation, by making the intervals between successive bisections as 
great as other circumstances will permit. This remark applies to other 
forms of meridian observations with equal force. 
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Figure 2. Simultaneous trails of Atlas and Pleione on Mount Wilson Plates. 
Vertical Scale, one inch = 1’’.2, or one centimeter = 0’’.46. 


Experience has shown that photographic determinations of the dis- 
tance between two widely separated objects are much more accurate 
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than micrometer observations with the same instrument, or with one of 
corresponding power. Thus, for example, one observation of the former 
kind made with the Yerkes Refractor seems to be as accurate as the 
mean of ten visual observations with the same telescope. The slow 
fluctuations in refraction would well explain this difference of accuracy. 
The photographic images of the two stars are affected alike, since the 
time element is precisely the same for both. But with-the visual mi- 
crometer the attention of the observer is now directed to one star and 
then tothe other, and to do this it is sometimes even necessary to move 
the eyepiece. In the meantime the refraction may be changing by a 
considerable amount. Of course this criticism does not apply to the 
measurement of close objects, like the components of a double star; nor 
to measurements of any kind with the heliometer or any other form of 
double-image micrometer. 

The results of the investigation may be summarized as follows: 

Photographic stellar trails secured at the Yerkes Observatory (altitude 
335 meters) and at Mount Wilson (altitude 1800 meters) not only show 
the well known rapid oscillations called “unsteady seeing,” but they con- 
firm the presence of the much slower oscillations that were detected by 
Nusl and Fric, having a period that is of the order of one minute, and a 
double amplitude of about one second of are. Oscillations of intermedi- 
ate rapidity are also shown; these and the one minute oscillations affect 
two neighboring stars precisely alike, up to distances of at least twenty 
minutes of arc. 
Allegheny Observatory, Oct. 9, 1913. 





A NOTE ON LAPLACE’S FIRST APPROXIMATION 
TO THE MEAN LUNAR PARALLAX, 


CLARENCE OHLENDORF. 


The idea of finding the mean lunar parallax by making use of the 
seconds pendulum and certain celestial observations is due to Laplace. 
In the first volume of his collected works, Laplace states that a body 
will fall 3.66394 metres in one second on the surface of the earth, where 
the square of the sine of the latitude is ¥%; secondly that the sidereal 
period of the moon is 2,732,166 seconds. As the distance fallen by a body 
in one second at the earth’s surface and the sidereal period of the moon 
are at wide variance with the numbers used at the present time, it is the 
purpose to obtain correct values and then use them in Laplace’s method 
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for determining the mean lunar distance and the mean lunar parallax. 
Helmert’s formula for the variation of gravity with the latitude is 
given by 

(1) g = 978 (1 + .005310 sin? ¢) metres. 


Take sin? ¢=%. Then the distance which a body will fall toward the 
earth in one second is 4.898653 metres. That parallel is chosen be- 
cause the attraction of the earth at that latitude is practically equal to 
the mass of the earth divided by the square of the terrestrial radius at 
that latitude. From our knowledge of the potential the intensity of 
attraction of an oblate spheroid for a particle on its surface is sensibly 
the same for a particle on its surface in latitude 35° 15’ 52” as that 
of a sphere of equal mass and volume for a particle on its surface. 
Also sin’ 35° 15’ 52’ = 4%. On that parallel the force of gravity is 
greater than the atiraction of the earth by ~s of the centrifugal force 
due to the motion of rotation at the equator. At the equator that 
force is 34, of the force of gravity. It is therefore necessary to in- 
crease 4.898653 meters by a y}s part. One has then 4.909994 metres. 
At the moon’s distance that quantity must be diminished in the ratio 


r 5 ¥ € € > ° “ 
of ( r\ where r 6,370,346 meters, the terrestrial radius at the 


parallel of latitude which we are considering. It is evident that this 
is diminished by the square of the sine of the lunar parallax, which 
we will denote by x. 7 was computed from Colonel Clarke’s measure- 
ments of the earth made in 1866. But it is known from lunar theory 
that the action of the sun diminishes the attraction of the earth by 
a quantity which is ,}, of that force. Moreover the moon in its 
movement relative to the earth is acted on by a force equal to the 
sum of the masses of the earth and moon divided by the square of 
their mutual distances asunder. One has 

357 « 82.4 x? « 4.90994 

(2) 358<81.4 

meters as the distance which the moon falls toward the earth in one 
second. The mass of the earth is taken as 81.4 times that of the 
moon. Now if one calls a the mean radius of the lunar orbit and 
t the duration of the sidereal revolution of the moon expressed in 


— oe : ' ; 
seconds, a vers sin : will be the distance which the moon will fall 
toward the earth in one second. But 


a 2r ae 
(3) vers sin = 1 — cos = 2.¢in* 
T , = 


e us ° - Tv 
and since ; isa very small angle one may replace sin by 
¥ 
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, . era 
Then the distance fallen is 2 The relation between x and a is 
6,370,346 
(4) a= y meters, 


But in order to obtain a value independent of the inequalities of the 
moon’s motion it is necessary to take for the mean parallax, which is 
sin~?.x, the part which is independent of the inequalities and which is 
called the constant of parallax. The mean distance which the moon 
will fall is 

2m? 6,370,346 
x (2,360,592)? 
where 7 = 2,360,592. Equate (2) and (5) and solve for x. The result is 


(5) 


meters 


2m? 358 & 81.4  6,370,346™ 


> 3 — on nati tah - 
(6) X°= ~357 52 82.4 >< 4.909994" (2,360,592) 


From (6) and (4) it is found that a = 238,829 miles, giving 57’ for the 
mean lunar parallax. The values given in Moulton’s astronomy are 
238,840 miles and 57’ 2”. This method affords a very good first ap- 
proximation, but is not well adapted to higher approximations because 
of the very laborious computations. 

Park Ridge, Ill. July 24, 1913. 





STARGAZING BENEATH ALIEN SKIES. 


ROSE O'HALLORAN. 


There is so much in strange lands to evoke interest in matters ex- 
clusively earthly and human that little attention is paid to strange sky 
scenes looming above at night, when the course of travel extends to 
latitudes sufficiently distant. In the main, it is eastward and westward, 
but with a divergence of a few thousand miles, there is much change 
in the seeming motion of the firmament and many stellar objects of 
interest come into view. 

At the nearly unattainable poles the starry hosts present the spec- 
tacular scene of skirting round parallel to the horizon in 23 hours 56 
minutes and 4 seconds, on account of the rotation of the earth on its 
axis in that time, known as the sidereal day; but to the polar star-gazer 
rotation brings no additional sky scenes until sunlight invades his fir- 
mament with unceasing daylight for six months, or somewhat more, 
owing to refraction in the atmospheric density of the frigid zones. 
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Seeming motion around the horizon has given to the celestial vaults 
above the arctic and antarctic poles the designation of parallel spheres, 

The rising and setting of heavenly bodies are more or less oblique 
to the horizon of observers in latitudes between the poles and the equa- 
‘ tor. The firmament from the north celestial pole to nearly sixty degrees 
south declination formed the oblique sphere of the Babylonians; and 
the Centaur, Ara the Altar and the Ship Argo, partly above the horizon 
of Alexandria, were included in Ptolemy’s list of 48 constellations. 

Phoenician navigators, who are said to have sailed around the con- 
tinent of Africa, probably noted with much interest the strange austral 
skies, so that even in early ages there were rumors of stars beyond the 
ken of Egyptian astronomers. Alpha and Beta Centauri were known 
in the time of Hipparchus, and if he noted these stars personally, he 
must have travelled six degrees further south than the island of Rhodes, 
southeast of Asia Minor, where his chief observations are supposed to 
have been taken. 

Portuguese navigators in 1460, and Vasco de Gama near the close of 
that century, when doubling the Cape of Good Hope, had the Southern 
Cross at the same convenient altitude of twenty degrees south as ob- 
servers in Auckland, and some interest must have been gradually 
awakened by descriptions and maps, as, in 1676, Edmund Halley was 
deputed to visit the island of St. Helena for the purpose of cataloguing 
the stars that glimmered over the far southern seas. On account of 
unpropitious weather the positions of only 360 were obtained, and it 
was nearly a century afterwards that Lacaille made a catalogue of 
1025 which is still used; though in late years the southern obser- 
vatories have furnished valuable charts and photographs extending to 
the south pole, and including all objects visible tothe naked eye. 

Only observers familiar with the old constellations in their various 
positions can realize the effect of stellar tracts, heretofore unknown, 
rising into view as the equator is approached for the first time. Right 
angled is the term applied to the view of the firmament obtained at 
this great circle central between the poles of the earth, as the heavenly 
bodies seem to rise and set at right angles to the horizon. One entire 
half of the celestial sphere is in view, day and night are each nearly 
twelve hours long throughout the year, for dawn and dusk are brief 
intervals. Under these conditions, the entire heavens come into view 
during the course of one night, with the exception of a segment extend- 
ing from pole to pole, and eighteen degrees preceding and eighteen 
degrees following the position of the sun. In thirty-six days this tem- 
porary obscuration by sunlight has passed eastward and the hidden 
stars emerge above the horizon during the dark hours before dawn. 
Thus, but for the disadvantage of a tropical climate, the equator is the 
most favored standpoint for general telescopic observation. 
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However, to observe interesting details of the austral skies, it is desir- 
able that the south pole should have an altitude of at least eighteen 
degrees. Rio Janeiro, Tahiti, Fiji, are suitable, but far better is New 
Zealand, where an altitude from thirty-five to forty-five degrees is possi- 
ble in a climate temperate throughout the year. It was these favorable 
conditions that led the writer to spend some time in Auckland where 
the oblique sphere of latitude thirty-seven and a half north at San 
Francisco was exchanged for thirty-six and three-quarters south. 

To observers restricted to northerly climes, the south horizontal 
boundary maintains a distinctive function; as east is the portal of dis- 
closure, west of withdrawal, while the sealed door southward chafes the 
imagination. Beyond is the unseen. 

Low altitude is so prejudicial to effective observation that stars of 
second magnitude near the south horizon are but dimly seen, and in 
progress southward increasing lustre is the first surprise. The Scorpion 
seen near the horizon is not the Scorpion at a high altitude, where its 
stars have due splendor and the broad section of the galactic belt through 
which it curves, is distinct; likewise the small components of the 
Southern Crown become traceable outlines; while the second magnitude 
stars Gamma in the Ship Argo and Alpha in the Crane are seen to be 
two of the brightest of their class. At the equator, where the poles are 
mere points on opposite boundaries, the southerly curve of the Milky 
Way extending from R. A. 7" 50™ to 17" 20” has an average altitude of 
twenty degrees. In New Zealand where it may be viewed at still higher 
altitudes it has the silvery glimmer of those well known areas in the 
constellations of the Swan, the Eagle and the Archer. Wandering in its 
outlines and a background for stellar groups of unusual interest, it sur- 
passes even the favored tract athwart from the Pleiades to Orion where 
the Galaxy is scarcely traceable, and though the forms of the latter 
groups are unique and stars of fourth magnitude are numerous, those 
of first, second and third are less in number than in the sky scene in- 
cluding Alpha and‘Beta Centauri, the Cross and the so-called False Cross. 
In seeming length both tracts are nearly alike. 

At a measurable distance from the earth, Alpha Centauri is a pro- 
jecting point among the stellar hosts. Apart from its compeers and 
perhaps nearer to the sun than the most of them, it links that orb to 
the stars, for so far as is yet known, the next nearest, 21,185 Lalande, is 
three-fifths more distant. Thus it has an interest beyond all the myr- 
iads submerged in space. Neither white like Vega nor reddish like 
Aldebaran, it is classed as a solar or yellow star, as its spectrum resem- 
bles that of the sun. Telescopically, it is composed of two orbs slightly 
unequal in size, which revolve around their common centre of gravity 
in 81 years; and in no other binary are both components of such a size 
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that even a three-inch lens can show the change of position in one- 
eighth of that period. Several double stars, clusters and nebulae, are 
to be found within the constellation, including Omega, a magnificent 
assemblage of small stars that may be discerned on the verge of the 
south horizon from north latitude forty degrees. Seen to advantage 
when the night is clear and the moon absent, the grotesque fancy of a 
being, half man, half horse, is fairly well represented; and the group 
commemorates the dim past when equestrianism could be a subject of 
mystery and horror. Savage, shaggy, fleet-footed, daring, no doubt most 
of the primitive horse trainers and bull hunters were, but their useful- 
ness was so much offset by insolence and evil deeds that they have 
been described as beings “hated by gods and men.” Roused to ire, the 
Lapitheze, a people of Thessaly, expelled them and “hurled from Pelian’s 
cloudy head, to distant dens, the shaggy centaurs fled.” 

In the accompanying star map the Wolf, which the Centaur is sup- 
posed to be in the act of spearing, is omitted, with the exception of 
Beta, a conspicuous star near the point where the spear enters the body; 
for the outline bears little resemblance to the object from which it is 





CENTAURUS THE CENTAUR. Crux THE Cross. 


named. The letter D denotes that the orb to which it is affixed is double. 
The stars A and & in the head of the Centaur, may be divided by teles- 
copes three or four inches in aperture, but Gamma, also double, needs a 
larger instrument, as the components are less than a second apart, 
Southward, but closely adjacent to the hind hoof of the Centaur, is a 
group, composed of one star of first magnitude, two of second, and one 
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of third, having a cruciform effect, somewhat marred by the intrusion of 
one of fourth, within the outline. This is the famous Southern Cross, 
the cross par excellence, for no other cruciform outline in the starry 
vault equals it in both lustre and symmetry. It includes an area about 
seven by four degrees in extent, and the most southerly component: 
Alpha, of first magnitude, forms the foot of the cross within twenty- 
seven degrees of the south pole. To an unaccustomed observer rota- 
tional effects become impressive when, for instance, the winter evening 
shows an inverted cross far to the south, the midnight brings it east- 
ward in a horizontal position, and in early morning, it stands erect, 
high on the meridian. He then realizes how far behind he has left his 
native skies for the familiar cireumpolar groups, Cassiopeia and the 
Bears, are nowhere to be seen. 

Viewed with magnifying power, Alpha Crucis is found to be composed 
of two orbs nearly equal in size and about five seconds apart. Beta- 
Gamma, and Delta form the upper part of the figure, and southward, 
partly within its outline, is an irregular tract about five degrees in length 
and breadth, so dim, in contrast to the Galactic zone within which it 
lies, that it was known to early navigators as the Coalsack. Near an 
adjacent small star, Kappa Crucis, is a cluster which in a large teles- 
cope shows remarkable variety in the color of the components, and 
even in a four-inch lens, blue and red gleams are distinguishable among 
the group. Twenty-five degrees distant, in Argo, is the False. Cross, 
larger than the Southern Cross and nearly as symmetrical, but lacking 
the cruciform aspect, owing to the number of small orbs within the out- 
line, and adjacent to it. It is composed of three stars of second and 
one of third magnitude; and indeed, with its immediate neighborhood, 
may be classed as a cluster on the largest scale, as they include a score 
of stars from second to fifth magnitude; while another score of lesser 
orbs add their glimmer to the scene. Midway between the two crosses 
is a small compact group not equalled even by the Pleiades. It con- 
sists of six stars of fifth magnitude, ten of sixth, a cluster of lesser size, 
and a glowing nebulous mass on which Eta Argo is to be found. Of all 
variable stars this is the most remarkable. Classed by Halley in 1677 
as of fourth magnitude, it underwent many fluctuations during the 
following 160 years, and in 1837, was seen by Herschel to be of first 
magnitude. In 1843 it almost equalled Sirius, and for several years 
continued to outshine all the lesser stars. Between 1856 and 1870 a 
gradual decline set in, and during the latter year, it ceased to be visible 
to the naked eye; but since 1886 there has been a slow revival, and it 
attained to nearly sixth magnitude towards the end of the century. 
The constellation Argo, being of unusual extent, has subdivisions named 
from the different parts of the mythological ship which it was supposed 
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to outline; and though its middle tracts are in a broad part of the Milky 
Way, it also includes many of the starless spaces within that formation. 
The Galactic section, extending southward from south declination forty- 
five, is a region where clusters and double stars abound in unsurpassed 
variety. Deeply interesting to a star-gazing voyager is the first view of 
the Magellanic Clouds. Like vaporous atmospheric fragments, but perma- 
nent in form and position, they hang far apart from the Galactic belt, 
which, however, they resemble in constituents. The first known refer- 
ence made to them appeared in the writings of Hevelius, the Polish 
astronomer, who died in 1688. The largest, known as Nubecula Major. 
somewhat square in form and measuring about eight degrees in length, 
is sprinkled with a few orbs of fifth and sixth magnitude, and even a 
small telescope reveals clustering tendencies among its fainter stars. 
Three detached pieces of white nebulous matter are also distinctly 
shown. The largest of these, a trapezium in form, scarcely half a min- 
ute of an arc in diameter, has a solid white aspect throughout, even to 
the edges; another was a small, tapering white line and the third, a 
mere white speck. They could not be classed as planetary nebulze, and 
the absence of graduated lustre gave them an aspect entirely different 
from other nebulous objects. One of them was probably 30 Doradus, 
which in large instruments has the form of a loop. Nubecula Minor, also 
like a permanent cloudlet, is elliptical in form and measures about four 
degrees in diameter. It is remarkable asa special area of stellar variability. 
In 1904, by means of the admirable photographic researches at Harvard 
of plates taken at Arequipa, nine hundred orbs has been found to glow 
and fade within its limits. Adjacent to its boundary in right ascension 
0" 19" 9° is 47 Toucane, a grand object even in a small lens. This 
beautiful cluster resembles 13 Messier in the square of Hercules, but is 
larger and its starry components are more distinct. 

Viewed at a high altitude, the surpassing lustre of the most southerly 
Galactic curve, the numerous orbs of first and second magnitude scat- 
tered round, and the glimmering Clouds of Magellan give to the austral 
skies a luminous aspect in contrast to the region of the Bears and 
Cassiopeia. 

Nine of the south circumpolar constellations recognized on Russell's 
excellent map appeared in Bayer’s catalogue published in 1603. These 
were, Toucana, The Toucan, Hydrus, the Water Snake, Dorado, the 
Sword Fish, Piscis Volans, the Flying Fish, Chameleon, the Chameleon, 
Apus, the Bird of Paradise, Triangulum, the Triangle, Pavo the Peacock, 
Indus, the Indian, and also Grus the Crane, and the Phenix, both of 
which extend somewhat northward into intermediate zones. Musca the 
Fly, named by Bartschius in 1624, and the following from Lacaille’s 
catalogue of 1750 are also on Russell's map: Horologium the Clock, 
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Reticulum the Rhomboid, Pictor the Painter’s easel, Circinus the Com- 
pass, Norma the Rule, Telescopium the Telescope, Octans the Octant, 
and Mensa the Table Mountain. 

It is convenient that the various sky scenes be distinguished by names, 
which of necessity must be more or less inappropriate in modern as 
well as in ancient times. The fact of antiquity has not made of Aries 
a better outline than those presented for the aid of austral star-gazers, 
though of course imperfect resemblances recognized ages ago, have an 
interest apart from their pictorial value. 

Following, are some interesting details of the constellations within 
the Antarctic skies, or extending southward adjacent to them. 

The River Eridanus, partly visible from many far northern latitudes, 
commences in equatorial skies and is really suggestive of the name 
given to it. With many curves and windings, it streams southwest 
across the zenith of southerly latitudes, and terminates with Achernar 
(ultima fluvii) of first magnitude, within about thirty-two degrees of the 
south pole. This star, classed as brighter than Aldebaran or Altair, 
beacons the interesting river-end most impressively to voyagers from 
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the north, to whom it had been previously but an imagined sky scene. 

A degree northward, is p Eridani of fifth magnitude, found by Doberck 
to be a binary with an orbit nearly eight seconds in diameter and a 
period of 117 years. 

Adjacent glimmers Horologium, the most sparsely illumined tract 
within forty-five degrees of the south pole, a few orbs of fifth magnitude 
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being the brightest components. No. 38 of the Uranometria Argentina, 
of sixth magnitude, in R. A. 3" 10"; S. Decl. 57° 41’, with its purplish 
red gleam, relieves one of the dimmest areas. Moderate magnifying 
power shows the small star marked D in Dorado to be composed of a 
yellow orb and a smaller blue-tinted companion at a distance of six 
seconds. This pair and R Dorado are sometimes accredited to the 
adjoining constellation, Reticulum. 

Pictor, though sparsely bespangled, has prestige as the field of swift- 
est stellar motion, the star, Cordoba Zone Catalogue 5" 243, of less than 
eighth magnitude, being now known to outspeed 1830 Groombridge, long 
named the “runaway star.” Adjoining southward is Pisces Volans the 
Flying Fish, evidently not named without some regard for suitability, 
as a semblance of motion is given to the little group through the glim- 
mering of seven stars of fourth and fifth magnitude, which outline it 
fairly well. Gamma of fourth magnitude has a companion star at a 
distance of thirteen seconds which is easily discerned in a small instru- 
ment. In Musca, just south of the cross, Zeta and a companion star, 
both of sixth magnitude, form an interesting double in an opera-glass 
resembling Epsilon in Lyra, though they are a closer pair, being only 
two minutes of an arc apart. 

Circinus, the small oblong lying chiefly within the densest tract of 
the southern part of the galaxy, has a white orb, Alpha of fourth mag- 
nitude with a smaller companion at a distance of fifteen seconds. 

The shapely Southern Triangle, well outlined by second, third and 
fourth magnitude stars, a cluster, and on one side a silvery tract of the 
Milky Way, has two double stars and one interesting triple. In contrast 
is Apus, the Bird of Paradise, directly south, whose few faint orbs 
are less impressive than the name given to the group. Ara the Altar 
included in Ptolemy’s list of forty-eight constellations, is visible from 
San Diego, California, which is scarcely a degree farther north than 
Alexandria. Adjoining the last two groups is Pavo the Peacock, and 
like Altair in the Eagle of Jove, the brightest orb marks the eye of 
this modern bird. Mu' and Mu’ nearly two minutes of an arc apart 
are an interesting opera-glass double, and a cluster and nebula also 
add to the interest of the tract which is well bespangled. In Auckland 
and corresponding southerly latitudes, Grus the Crane is an impressive 
group when near the zenith. Alpha seems equal to Regulus or Pollux, 
generally classed as of first magnitude, and with Beta an ordinary 
second, three third and seven fifth magnitude orbs, a crane like form 
is effectively suggested in glittering outline. 

Unknown to antiquity and undreamed of in Grecian Mythology, the 
Toucan very fittingly soars above land and sea not explored until 
modern times. As it extends from south declination fifty-two to seventy: 
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it may be viewed at an advantageous altitude in latitudes more than 
twenty degrees south of the equator. Nubecula Minor, the noted cluster 
forty-seven Toucane, and six double stars afford scope for magnifying 








Mele coca y a 
TUCANA THE TOUCAN. 
power both high and low. Beta, of fourth magnitude, described by 
Sir John Herschel as “a superb object” is composed of two orbs of equal 
size twenty-seven seconds apart, while Delta and Kappa of fifth mag- 
nitude, may divided by a low power in calm clear weather. 





OcTANS THE OCTANT. 


In the accompanying maps, stars of sixth magnitude, and sometimes 
those of fifth, have been omitted, unless when necessary for the out- 
line, or otherwise important; for they are not always discernible, and 
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rather hinder identification of sky scenes, which can be best recognized 
by the larger components. The vicinity of the south pole, however, 
is so singularly devoid of bright stars, that all those visible without 
magnifying power are included in the map of Octans; two of fourth 
and three of fifth magnitude being the largest within that polygonal 
area. Two close doubles of about sixth magnitude and a curious curv- 
ing trio somewhat brighter, named Gamma 1, 2 and 3, are objects of 
some interest; also, Sigma, of five and a half magnitude, which being 
only forty-six minutes of an are distant from the south pole, is the 
southern pole star. 

This dim constellation canopies the frozen south and its faint light 
mingles with the glow of the Aurora Australis, or perchance with the 
fitful gleam of volcanic Erebus, during the dismal antarctic winter when 
earth ranges farthest from solar rays. 





DRAWINGS OF JUPITER, 1912. 


FREDERICK C., LEONARD. 


The accompanying drawings of Jupiter are two of a set of sketches 
of the telescopic appearance of the planet obtained by the writer witha 
3-inch refractor equatorialy mounted, during the planet’s rather favorable 
apparition last year; of all, these contain the most interest and are the 
most valuable in point of illustrating certain well known topographical 
features on Jupiter. Hence they may not be too late to be worthy of 
reproduction as an addition to similar drawings made by other observers 
that have lately been contributed to this same journal. 

The first, made on 1912, July 26" 14" 30" G.M.T., with a power of 84 
diameters on the 3-inch refractor, shows the large vacant rift that was 
then partially visible in the South Tropical Belt or South Tropical Dark 
Area. At the same time, the shadow of Satellite 1, Io, happened to 
be in transit across the disc, and appears on the drawing as a small black 
circular dot against the lighter background of the planet. In this sketch 
I would direct special attention to the marked shading in the large belt, 
which is apparent for some distance on either side of the C.M. The 
large rift was indeed a very unusual feature, and may be seen in the 
drawing to terminate, at its visible extremity, in a point almost on the 
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C.M. Assuming the time of its being on the C.M. to be 14" 30" G.M_T., 
(that of the drawing), we find that the longitude of this extremity of 
it is 44°.04, System II., which is also that of the C.M. for that particular 
moment. 





1. The Large Rift in the South 2. The Great Red Spot Bay, 
Tropical Belt, and Shadow 1912, Aug. 30° 14" 40" G.M.T. 
of Satellite I, in Transit, 
1912, July 26¢ 14" 30" G.M.T. 
DRAWINGS OF JUPITER 
by Frederick C. Leonard, 1912. 


The second drawing, obtained on 1912, August 30° 14° 40" G.M.T., with 
a power of 210 diameters on the 3-inch telescope, brings out the beauti- 
ful Red Spot Bay nicely. One cannot fail, while looking at the picture, 
to notice how very irregular the great southern belt was in the region 
near to the Bay, and to note how it appeared to shade off from a point 
about on theC.M. This obviousirregularity rather suggests the presence of 
anumber of hollows extending through a greater distance in longitude but 
much more shallow than the Great Bay, beside it, in the large southern 
belt. The longitude of the C.M. of this second sketch is 265°.71, System II. 

It should be noticed that both drawings have been copied on the same 
scale, and that they have been made erect on the paper, with the 
N. point at the bottom of each. 

1338 Madison Park, Chicago, Ill. 
1913, July 28. 
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The sun will move southward until December 
After this date 


22, the date of the winter solstice. 


it will begin its motion northward again and by the end of the 
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The phases of the moon for this month are as follows: 


First Quarter Dec. 5 at 9am. C.S.T. 
Full Moon _ * 2 “ 
Last Quarter a 

New Moon = = | * ” 


The moon will be at its farthest point from the earth on December 6, and at its 
nearest point on December 21. 


Mercury reaches a position of greatest elongation west on December 9. At 
this time it will be several degrees north of the sun. It will rise therefore on and 
near this date from one to two hours before the sun and may be seen near the 
eastern horizon at these dates, a little toward the east point from the place where 
the sun rises. At this time Mercury will be somewhat brighter than the star Vega. 


Venus will be visible in the early morning nearly all of this month. It is 
moving slowly toward the sun, and by the end of the month will be less than an 
hour west of the sun. At the beginning of the month it will be several degrees 
north of the sun, but will move south rapidly and by the end it will be farther south 
than the sun. It will not be well situated for observation. Its position with refer- 
ence to the sun will be such that nearly the entire disk will be illuminated. Through- 
out the month it will be comparatively near to the planet Mercury. 


Mars will continue throughout the month to move slowly westward, and will 
therefore rise four or five minutes earlier each evening. At the beginning it will 
rise between nine and ten o'clock, but near the end of the month it will rise soon 
after sunset. It will therefore be coming into very good position for observation. 
It will also be getting nearer to the earth and on December 31 will reach a point nearest 
the earth. At this time it will be about 60,000,000 miles away. In, this position it 
will be nearly as bright as the bright star Sirius. 


Jupiter in the early part of the month will be low in the southwest at sunset. 
Because of its large declination south it will be at a very low altitude and therefore 
difficult to observe. By the end of the month its will be so near to the sun as to be 
practically invisible. 


Saturn, in some respects the most interesting of the planets, will be the most 
favorably situated during this month. It comes to a point of opposition early in 
the month and will then rise at sunset. Its westward motion like that of Mars will 
cause it to rise four or five minutes earlier each day. By the end of the month it 
will be well up in the sky at sunset. It will be near the star Aldebaran and about 
three times as bright. 


Uranus will be visible throughout the month but will be getting quite near the 
sun by the end of the month. 


Neptune will rise at the beginning of the month a little before midnight, and 
at the end of the month a few hours after sunset. It will be in the constellation 
Cancer. 
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Occultations Visible at Washington. 


IMMERSION. EMERSION. 
Date Star’s Magni- W ashing- Angle Washing- Angle Dura- 
1913 Name tude ton M.T. f'm N. ton M.T. f'mwN tion 
h m 4 h m ° h m 
Dec. 5 # Aquarii 4.4 3. 8 32 4 3 255 1 14 
5 96 Aquarii Wy | 7 31 61 8 50 217 1 19 
7 60 Piscium 6.2 10 36 104 11 27 190 0 51 
7 62 Piscium 6.1 11 47 13 12 . 36 _ 286 0 49 
10 47 Arietis 5.8 4 31 50 > 3 252 x @ 
11 23 Tauri 4.3 2 48 56 3 36 264 0 48 
11 » Tauri 3.0 3 20 42 4 6 277 0 46 
11 27 Tauri 3.7 3 52 84 4 44 232 0 52 
11 28 Tauri 5.2 $ &3 66 4 49 249 0 54 
12 38 B Aurigae 6.5 14 6 74 15 18 288 ' & 
13 406 B Tauri 5.6 6 33 68 7 31 270 0 58 
15 35 BCancri 6.4 18 19 130 19 19 282 ; = 
21 i Virginis 5.7 16 33 122 17 43 315 1 10 
31 42 Aquarii 5.5 5 42 78 6 48 207 1 6 





Saturn’s Satellites. 


CENTRAL STANDARD TIME. 
E = eastern elongation; W = western elongation; 
I = inferior conjunction; S = superior conjunction. 


\8 Ryperion 





Apparent Orbits of the Seven Inner Satellites of Saturn, at date of 
Opposition, December 6, 1913, as seen in an Inverting Telescope. 


I. Mimas. Period 0! 22.6 


i 


h h h 
Dec. 1 6.9E Dec. 9 7.2W Dec.16 8.7 E Dec. 24 9.0 W 
2 55E 10 5.8W 17 73E 25 7.6 W 
2 16.9 W 10 17.0 E 18 S59E 26 6.2 W 
3 15.5 W 11 44W 19 45E 27 48 W 
4 141 W 11 156E 19 15.9 W 27 16.1 E 
5 12.7 W 12 143 E 20 14.5 W 28 14.7 E 
6 11.4W 13 12.9 E 21 13.1 W 29 13.3 E 
7 10.0 W 14 115E 22 11.7 W 30 11.9 E 
8 86W 15 10.15 23 10.4 W 31 10.5 E 
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Il. Enceladus. Period 1" 8*.9. 


aocornrrt NOwmrerer 





se 


ee a oe a 


eee 





h h h h 
Dec. 1 52E Dec. 9 10.4E Dec. 17 15.6 E Dec. 25 20.9 E 
2 141 E 10 19.2E 19 O5E at 6ST E 
3 229 E 12 41E 20 9.4E 28 146E 
5 Ors 13 13.0 E 21 183 E 29 23.5 E 
6 16.6E 14 21.9 E 23 3.2 E 31 8.4 E 
8 15E 16 68E 24 120E 
Ill. Tethys. Period 1¢ 21".3. 
Dec. 2 13.1 E Dec. 10 22E Dec. 17 15.4 E Dec. 25 45 E 
4 10.3E 10 23.5 E 19 12.7E 27 18E 
6 7.6 E 13 20.8 E 21 9.9 E 28 23.1 E 
8 49E 15 181E 23 72E 30 20.4E 
IV. Dione. Period 2" 17".7. 
Dec. 2 18.7E Dec. 10 23.6 E Dec. 19 4.55 Dec. 27 9.5E 
§ 12.3 E 13 17.2E 21 222E 30 «3.1E 
8 5.9 E 16 10.9 E 24 15.8E 
V. Rhea. Period 4° 12".5, 
Dec. 5 69 E Dec. 14 9.5 E Dec. 23 8.1 E Dec. 27 20.5 E 
9 19.2E 18 198 E 
VI. Titan. Period 15" 23%.3. 
Dec. 3 16.9 I Dec. 11 11.68 Dec. 19 14.21 Dec. 27 8.758 
7 13.2 W 15 140 E 23 10.4 W 31 112E 
Vil. Hyperion. Period 21% 7".6 
Dec. 18E Dec. 12.2 W Dec. 23.0 E Dec. 27.6 I 
6.5 I 18.2S 
Vill. Japetus. Period 79¢ 22.1 
Dec. 16.3 E 
IX. Phoebe. Period 580" 25.9. 
a Ph.—a Sat 5 Ph—6 Sat. a Ph.—a Sat. 5 Ph.—é Sat. 
Dec. 3 +0 25.8 --| 8 Dec. 19 +0 54.2 +0 26 
7 0 33.1 0 45 23 1 0. 0 51 
11 0 40.3 —0 22 27 1 7.2 1 16 
15 +0 47.3 +0) 2 41 +1 13.4 +1 41 





VARIABLE STARS. 


Approximate Magnitudes of Variable Stars of Long Period 
on Oct. 1, 1913. 


(Communicated by the Director of Harvard College Observatory, Cambridge, Mass. | 


Name. 


X Androm. 
T Androm. 

T Cassiop. 

R Androm. 
Y Cephei 

U Cassiop 
RW Androm. 
V Androm 
RR Androm. 
RV Cassiop. 
W Cassiop. 

U Androm. 
S Cassiop. 
RZ Persei 

R Piscium 
RW Cassiop. 
RU Androm. 


R. A. 
1900. 


h m 

0 10.8 
17.2 
17.8 
18.8 
31.3 
40.8 
41.9 
44.6 
45.9 
47.1 
49.0 

1 9.8 
12.3 
23.6 
25.5 
30.7 
32.8 


Decl. 


1900. 


+46 27 
+26 26 
+55 14 
+38 1 
+79 48 
+47 43 
-+ 32 8 
+35 6 
+33 50 
+46 53 
+58 1 
+40 11 
+72 5 
+50 20 
+ 2 22 
+57 15 
+38 10 


Magn, 


12.4d 
12.0d 
8.6 
11.8 
<13.0 
11.4 
<12.0 
10.0 7 
13.0 
14.2 
12.0 
<13.0 
9.4 
10.4 
<10.0 
9.3 
11.07 


Name. R.A 
1900 
h m 
Y Androm. 1 33.7 
U Persei 53.0 
R Arietis 2 10.4 
W Androm. 11.2 
T Persei 12.2 
Z Cephei 12.8 
o Ceti 14.3 
S Persei 15.7 
RR Persei 217 
RR Cephei 29.4 
R Trianguli 31.0 
W Persei 43.2 
X Ceti 3 14.3 
Y Persei 20.9 
R Persei 23.7 
U Camelop. 33.2 
W Tauri 4 22.2 


Decl. 

1900 Magn 
+38 50 <13.0 
+ 54 20 9.8 
+24 35 8.2 
+43 50 12.4 
+58 30 9.0 
+81 13 13.8 
— 3 26 8.6 
458 8 9.4 
+50 49 10.8 
+80 42 13.0 
+33 50 11.4 
+56 34 10.2 
— 126 128 
+4350 8.4 
+35 20 <10.0 
+62 19 7.4 
+15 49 12.0 
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Approximate Magnitudes of Variable Stars of Long Period 
on Oct. 1, 1913.—Con. 


Name. 


R.A Decl. Magn. Name, R.A. Decl. Magn, 
1900 1900. 1900 1900 
h m bed z h m e ° 
SV Persei 4428 +42 7 10.0 X Draconis 18 68 +66 8 12.3 
R Leporis 55.0 —14 57 7.4 W Lyrae 11.5 +36 38 11.5 
W Aurigae 5 20.1 +36 49 <12.0  X Ophiuchi 33.6 +844 7.4 
SU Tauri 43.2 +19 2<14.0 RY Lyrae 41.2 13434 13.8 
Z Tauri 46.7 +15 46 <12.0 — R Scuti 422 —549 53 
V Camelop. 49.4 +7430 142 SZ Aquilae 59.6 +1 9 8.2 
Z Aurigae 53.6 -+53 18 9.6 TT Aquilae 19 32 +1 9 7.5 
X Aurigae 6 4.4 +50 15 8.8 V Lyrae 5.2 +29 30 <13.0 
V Monoc. 17.7 —2 9 12.4 S Lyrae 91 +25 50 12.8: 
U Lyncis 31.8 +5957 <14.0 RY Sagittarii 10.0 —33 42 93 
S Lyncis 35.9 +58 0 12.4 S Sagittarii 13.6 —19 12 10.2 
X Gemin. 40.7 +30 23 9.1 TZ Cygni 13.4 +50 0 10.6 
Y Monoc. 51.3 +1122 13.4 U Lyrae 16.6 +37 42 9.6 
VCan. Min. 7 15 +9 2 = 9.4 R Cygni 34.1 +4958 11.6 
R Can. Min. 3.2 +1011 82 TT Cygni 37.1 +8223 7.6 
U Can.Min. 35.9 +837 9.2 RT Cygni 40.8 +48 32 7.0 
Y Draconis 9 31.1 +78 18 10.4 TU Cygni 43.3 +48 49 13.2 
R Urs. Maj. 10 37.6 +6918 10.2d X Aquilae 46.5 + 413 <10.0 
TUrs.Maj. 12318 +60 2 85d x Cygni 46.7 +3240 7.73 
RS Urs. Maj. 344 +59 2 102 Z Cygni_ 58.6 +48 46 8.7 
S Urs. Maj. 39.6 +6138 86d SVCygni 20 65 +4735 8.6 
T Urs. Min. 13 32.6 +7356 13.6  S Aquilae 7.0 +1519 10.6 
R Can. Ven. 446 +40 2 118d _ R Sagittae 9.5 +16 25 9.0 
U Urs. Min. 14 15.1 +6715 12.2 RS Cygni ; 9.8 +38 28 7.6 
S Bootis 19.5 +5416 110d R Delphini 10.1 + 847 11.2 
RS Virginis 223 +5 8 98  V Sagittae 15.8 +2047 11.8 
V Bootis 25.7 +3918 86d U Cygni — 16.5 +47 35 88d 
R Camelop. 25.1 +8417 128 RW Cygni 25.2 +39 39 8.3 
U Cor. Bor. 15141 +32 1 80 SZ Cygni 29.6 +4616 9.4 
S Serpentis 17.0 -+1440 10.8 ST Cygni 29.9 +54 38 11.67 
RU Librae 27.7 —1459 84 V Cygni— 38.1 +47 47 10.1d 
S Urs. Min. 33.4 +7858 82 Y Aquarii 39.2 — 5 12 <11.0 
X Cor. Bor. 45.2 +3635 11.2 T Aquarii 447 —531 12.4 
R Serpentis 46.1 +15 26 11.9 R Vulpeculae 59.9 +23 26 88d 
V Cor. Bor. 46.0 +3952 10.2 RS Capric. 21 1.7 —1649 82 
X Herculis 59.6 +4731 63 TW Cygni 18 +29 0 106i 
U Serpentis 16 2.5 +1012 11.2 X Cephei 3.6 +82 40 <14.0_ 
RU Herculis 6.0 +2520 10.5% T Cephei 8.2 +68 5 64! 
W Cor. Bor. 118 +438 3 13.0  W Cygni 32.2 +4456 68 
U Herculis 21.4 +19 7 121 SCephei 36.5 +78 10 9.0 
W Herculis 31.7 +37 32 9.4 RU Cygni 37.3 +53 52 10.0 
R Urs. Min. 31.3 +7228 9.5 RV Cygni 39.1 +37 34 8.0 
R Draconis 32.4 +6658 94 Y Pegasi 22 6.8 +13 52 13.2 
S Herculis 47.4 +15 7 79 RS Pegasi 74 +14 4 94 
RR Scorpii 50.2 —3025 66  S Aquarii 51.8 —20 53 10.2d 
RV Herculis 56.8 +31 22 13.8 R Pegasi 23 1.6 +10 0 100i 
ROphiuchi 17 2.0 —1558 8.2 V Cassiop. 74 +59 8 11.0 
RT Herculis 6.8 +27 11 <12.0 ST Androm. 33.8 +35 13 9.2 
Z Ophiuchi 145 +1 37 96d ZCassiop. 39.7 +56 2 13.2 
RY Herculis 55.4 +1929 11.8 RY Cassiop. 47.1 +58 12 10.1 
T Herculis 18 53 +31 0 8.8% R Cassiop. 53.3 +5050 —9.2d 
W Draconis 5.4 +6556 11.8i Y Cassiop. 58.2 +55 7 118i 
SV Androm. 59.2 +39 gg 1297 


The letter ¢ denotes that the light is increasing; the letter d, that the light is 
decreasing; the sign < that the variable is fainter than the appended magnitude. 
he above magnitudes have been compiled at the Harvard College Observatory 

from observations made by the following observers:—H. C. Bancroft, Jr., T. C. H. 
Bouton, N. Bruseth, A. B. Burbeck, A. P. C. Craig, T. Dunham, Jr., E. Gray, F. E. 
Hathorn, S. H. Huntington, S.C. Hunter, M. W. Jacobs, Jr., F. C. Leonard, 0. Mach, 
C. Y. McAteer, W.T. Olcott, H.M. Swartz, D. Todd. H. W. Vrooman and I. E. Woods. 
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Minima of Variable Stars of Short Period. 


[Calculated by Myrtle L. Richmond, E. R. Peterson and S. N. Stearns 
at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time; to obtain eastern Standard 
time subtract 5"; Central Standard 6°; etc. 





Star R. A, Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1913 
December 
h m ° , d ih d h d h ad ih d h 
RT Sculptor 0 31.5 —26 13 96—10.5 0 12.3 3 11; 11 3; 18 19; 26 12 
UU Androm. 38.5 +30 24 10.7—11.9 1 11.7 7 14; 15 0; 22 11; 29 21 
U Cephei 0 53.4 +81 20 7.0— 9.0 2 11.8 5 22; 13 10; 20 23; 28 9 
Z Persei 2 33.7 +41 46 9.4—12 3 01.4 > & @i 2 i; 2 9 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 2 8 9 2; 22 10; 20 16 
RZ Cassiop. 39.9 +69 13 64— 7.8 1 04.7 4 22; 12 2; 19 6; 26 10 
ST Persei 53.7 +38 47 8.5—10.5 2 15.6 6 10; 14 8; 22 7; 30 6 
RX Cassiop. 2 58.8 +67 11 8.6—~— 9.1 32 07.6 26 17 
Algol 3 01.7 +40 34 2.3— 3.5 2 20.8 6 3; 11 21; 23 8; 29 2 
RT Persei 16.7 +4612 9.5—11.5 0 20.4 226 2:3 ow 4 
Tauri 55.1 +1212 34— 45 3 22.9 5S 10:13 7:21 §&: 20 $3 
RW Tauri 3 57.8 +27 51 7.1—<11 2 18.5 6 12; 14 19; 23 3; 31 10 
RV Persei 4 042 +33 59 9.5—11.0 1 23.4 5 17; 11 15; 23 11; 20 9 
RW Persei 13.3 +42 04 88—11.0 13 04.8 8 12; 21 17 
SZ Tauri 31.4 +18 20 7.2— 7.7 3 03.6 1 4 711;20 1;26 8 
RS Cephei 4 486 +80 06 9.5—12.0 12 10.1 6 21: 19 7: 31 i7 
TT Aurigae 5 02.8 +39 27 7.8— 8.7 0 16.0 310; 10 2; 23 10; 30 2 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 5 20; 11 7:22 §: 27 16 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 3.16; 9 17; 21 18; 27 18 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 5 0; 11 12; 24 12; 31 0 
SV Gemin. 54.6 -+24 28 98—<11 4 00.2 ICH &£newdze 1 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 20.8 8 20; 14 13; 26 0; 31 17 
U Columbae 6 11.2 —33 03 9.4—10.2 2 19.2 6 15; 12 5: 23 10: 29 0 
SX Gemin. 22.0 +20 37 10.8—11.5 1 08.8 G 20; 11 2h; Ze 19; 7 
RW Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 3 4; 10 19; 18 10; 26 1 
RX Gemin. 43.6 +33 21 8.8— 9.6 12 05.0 4 11; 16 16; 28 21 
RU Monoc. 6 49.4 — 7 28 9.8—10.5 0 21.5 1 4; 8 8; 22 16; 29 20 
R Can. Maj. 7 149 —1612 58— 6.4 1 03.3 2 2; 13 10; 24 19; 30 11 
RY Gemin. 21.7 +15 52 8.9—-<10 9 07.2 5 23; 15 6; 24 13 
Y Camelop. 27.66 +7617 9.5—12 3 07.3 5 18; 12 9; 18 23; 25 14 
RR Puppis 43.5 —41 08 9.5— 610.3 6 2; 12 13; 25 9: 31 20 
V Puppis 7 55.4 —48 58 41—5.8 1 10.9 2 15; 9 21; 24 10; 31 17 
X Carinae 8 29.1 —58 53 7.9— 8.7 0 13.0 228 TE ew 
S Cancri 8 38.2 +19 24 8.2—10 9 11.6 © 2: 10°13; Be 1 
S Antliae 9 27.9 —28 11 6.7—7.8 0 07.8 118; 8 @ 2k 0:27 11 
S Velorum 28.5 —44 46 7.8— 9.1 5 22.4 4 6;10 4:22 1::2723 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 Lis eer te i 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 9 17; 18 23; 28 6 
SS Carinae 10 54.2 —61 23 12.2—12.8 3 07.0 6 11; 13 1; 19 16; 26 6 
ST Urs. Maj. 11 22.4 +45 44 6.7— 7.2 8 19.2 110; 10 5; 19 0; 27 19 
RW Urs. Maj. 35.4 -+51 34 9.3—10.3 7 07.9 6 14; 13 22; 21 6; 28 14 
Z Draconis 11 40.6 +72 48 95—12.5 1 08.6 5 3; 11 22; 18 16; 25 11 
SS Centauri 13 07.2 —63 37 8.8—10.4 2 11.5 ii4; 9 6: 23 2i- di 8 
6 Librae 14556 —807 5. —6.7 2 07.9 6 9; 13 9; 20 8; 27 8 
U Coronae 15 141 +32 01 7.6— 8.7 3 10.9 113; 8 10; 22 6; 29 3 
TW Draconis 32.4 +6414 7.0— 8.9 2 19.4 8 11; 16 21; 25 7 
114.1908 Librae 15 43.4 —64 14 9.3—11.5 0 18.4 4 4; 11 20; 19 11; 27 3 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 6 7: 13 15; 3 3: 2B 7 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 1 §; 921; 18 3:26 9 
R Arae 31.1 —56 48 6.7— 8. 4 10.2 3 “8; 12 4; 21 0; 29 21 
TT Herculis 16 49.9 +17 00 8.9— 9.3 20 18.1 238 422 i 
TU Herculis 17 09.8 +30 50 95—12 2 06.4 5 20; 12 15; 19 10; 26 6 
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Minima of Variable Stars of Short Period.—Continued. 


Star 


U Ophiuchi 
u Herculis 
TX Herculis 
RV Ophiuchi 
SZ Herculis 
TX Scorpii 

Z Herculis 
WX Sagittae 
WY Sagittae 
SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 

RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 

B Lyrae 

U Scuti 

RX Draconis 
RV Lyrae 
RS Vulpec. 

U Sagittae 
Z Vulpec. 
TT Lyrae 


120.1907 Draconis 


SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 
V Vulpec. 
W Delphini 
RR Delphini 
Y Cygni 
WZ Cygni 
RR Vulpec. 
VV Cygni 
AE Cygni 
UZ Cygni 
RT Lacertae 
RW Lacertae 
X Lacertae 
TT Androm. 
Y Piscium 
TW Androm. 


R 


A 


1900 


h 
17 


17 
18 


18 
18 


18 
19 


19 
19 
20 


20 
21 


21 
22 
22 
23 


23 


m 
11.5 
13.6 
15.4 
29.8 
36.0 
48.6 
53.6 
53.6 
54.9 
03.0 
11.0 
3 
21.1 
21.8 
26.0 
39.7 
40.8 
43.7 
46.4 
48.9 
01.1 
12.5 
13.4 
14.4 
17.5 
24.3 
26.2 
42.7 
00.6 
03.8 
11.4 
12.2 
19.6 
32.3 
33.1 
38.9 
48.1 
49.3 
50.5 
02.3 
09.0 
55.2 
57.4 
40.6 
45.0 
08.7 
29.3 
58.2 


Decl, 
1900 


a. 4 
+33 
+42 
+ 7 
38 
—34 
+15 
ae yj 
ag 
+58 
—34 
—15 
9 
+ 58 
+-12 
—30 


+45 2 
+30 ¢ 


+43 


+43 2 


+49 


455 5 


+45 
+ 7 
+32 


19 
12 
00 
19 
01 
13 
09 
24 

1 
23 
08 


34 


15 
50 
32 
36 
34 
21 
15 
44 
35 


2 15 


16 
26 


3 23 


30 
44 
28 
18 


> O1 


12 
59 
55 
15 
56 


08 
36 
22 
17 


Magni- 

tude 
6.0— 6.7 
5.1— 5.6 
8.3— 9.0 
9. —< 11 
9.5—10.3 
7.5— 8.2 
7.1— 7.9 
9.2—10.8 
9.5—10.6 
9.3—10.5 
5§.9— 6.3 
9.5—11.1 
7.4— 8.3 
9.5—10.2 
7H.— 7.6 
8.6— 9.4 
8.5—< 12 
9.3—10.3 
3.4— 4.5 
9.0— 9.8 
9.3—10.2 
11. —13 
6.9— 8.0 
6.7. 9.0 
7.o— 6.5 
9.0—< 11 
9.3—10 
10 —12 
9.5—12.5 
9. —12 
9.5—11.5 
8.8—10.6 
10.5—13 
8.0—9.0 
9.5—11.5 
10.5—11.8 
7.1— 7.9 
9.8—10.8 
9.6—11.0 
12.1—13.8 
10.8—11.4 
9. —11.5 
9.1—10.5 
10.2—11.2 
8.2— 8.6 


10.5—11.3 
9.0—12.0 
8.6—11.5 


Approx. 


Period 


d h 

0 20.1 
2 01.2 
00.7 
3 16.5 
0 19.6 
0 22.6 
23.8 
2 36.6 
4 16.0 
5 04.1 
2 

3 


_ 


2 


10.0 
3 10.9 
i se 
0 13.2 
0 21.3 
2 O18 
2 19.9 
0 15.9 
12 21.8 
0 22.9 
21.5 
14.4 
11.4 
09.1 
10.9 
05.8 
15.1 
00.2 
07.6 
13.8 
10.3 
09.4 
10.8 
19.0 
19.4 
14.4 
12.0 
14.0 
01.2 
11.4 
23.3 
07.3 
01.7 
04.4 
10.6 
18.3 
3 18.4 
4 02.9 


w= 


Lwoeunwpr 


wo 
eS ee ie 


Or a 


wmwuuwco. 


a 
Oa 


Se ORR NPP 


g 


unNnoaort= 


HAWwortpnnwhwnwrhns 


S 


LUA PR NWR WR 


ho 


> > 


Greenwich mean time of 
minima in 1913 
December 


16: 
‘; 
16; 


19; 
19; 
‘3: 
23; 


hd 
; 14 16; 23 2; 


h 


10; 
16; 


23; % 


5; 
14; 
ii; 
14; 


s: 
13; 
1; 
15 
18; 
16; 
14; 

5: 


2 12: 


6; 
22; 
zt; 
18; 


d 


25 


23 
27 


Zi 
; 24 
; 18 
; 19 
¢ 2i 


; 25 


22 
21 


; 24 


19 


h 


18; 
21; 
8; 
5; 
18; 
14; 
6; 
22; 
2S; 
as 
9; 


18; 
14; 
20; 
17 
33 
4 
12 
na: 
23; 
19; 
15; 
13; 
8: 
22; 
13; 
21; 


0; 
: Be 
3; 
9 
14; 


d 

31 11 
31 21 
26 3 
27 17 
29 10 
28 7 
31 14 
26 15 
28 6 
28 19 
30 7 
26 7 


29 7 
31 11 
25 1 


25 19 


30 1 
26 4 
29 18 
30 9 
26 22 


; 29 14 


28 10 
26 13 
24 12 


; 31 23 
; 30 4 
; 26 9 


+ 31 12 
; 28 20 
; 30 10 
. 23 iT 
; 26 16 


31 15 
30 2 
27 21 
26 13 


a 63 


19 10; 27 16 














a ag Gy oe we Pes e2T ee 


es 











Variable Stars 571 





Maxima of Variable Stars of Short Period. 


[Calculated by May E. Abbott, Hazel H. Barnard, Helen A. Orr, and 
Myrtle L. Richmond at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich meantime. To obtain Eastern standard 
time subtract 5"; Central standard time 6"; etc. 


Star R. A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maximain 1913 
December 

h m ° , d h d d h d h 4 ih 
SX Cassiop. 005.5 +54 20 86— 9.4 36 13.7 $ 8 
SY Cassiop. 009.8 +57 52 93— 9.9 4 1.7 7 9; 15 13; 23 16; 31 19 
RR Ceti 1 27.0 + 050 83— 9.0 013.3 712; 15 6; 23 0; 30 18 
RW Cassiop. 1 30.7 +57 15 89—11.0 14 19.2 9 7; 24 2 
V Arietis 209.6 +1146 83— 90 023.8 5 4,13 3:21 1:29 0O 
SU Cassiop. 2 43.0 +68 28 65— 7.0 122.8 3 13; 11 8; 19 4; 26 23 
TU Persei 301.8 +52 49 11.4—12.2 0146 6 5; 13 12; 20 19; 28 
RW Camelop. 3 46.2 +58 21 8.2— 9.4 16 00.0 11 27 
SX Persei 410.2 +41 27 10.4—11.2 4 06.9 8 17; 17 16; 25 20 
SV Persei 42.8 +42 07 88— 9.6 11 03.1 10 1; 21 4 
RX Aurigae 454.5 +39 49 7.2— 8.1 11 15.0 4 0; 15 15; 27 6 
SX Aurigae 5 046 +42 02 80— 8.7 112.8 2 21; 10 13; 18 4; 25 20 
SY Aurigae 05.5 +42 42 84— 9.5 10 03.3 222 & Bw 2 
Y Aurigae 21.6 +42 21 86—96 320.6 3.11; 11 4; 18 22: 26 15 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 2 €@ 23 7: 8 2 2 
RS Orionis 6 16.5 +1443 78— 85 713.4 8 10; 15 20; 23 11: 31 2 
T Monoc. 19.8 + 708 5.7— 6.8 27 00.3 in 2 
RZ Camelop. 23.7 +67 06 11.0—13.0 011.5 7 1; 14 7; 21 12; 28 17 
W Gemin. 29.2 +15 24 68— 7.6 7 22.0 3 19; 11 17; 19 15; 27 13 
¢ Gemin. 6 58.2 +20 43 3.7— 4.5 10 03.7 1 23; i2 3 2 6 
RU Camelop. 710.9 +69 51 85— 9.8 22 06.5 12 6 
RR Gemin. 715.2 +31 04 10.0—11.5 009.5 2 20; 10 19; 18 18; 26 16 
V Carinae 8 26.7 —59 47 7.2— 8.0 616.7 6 9; 13 1; 19 18; 26 11 
T Velorum 8 344 —47 01 7.5—85 4 15.3 5 8: 14 18; 23 22 
W Carinae 919.2 —55 32 75—85 4 08.9 3 0; 11 12; 20 21; 29 14 
W Ursae Maj. 9 36.7 +56 24 7.9— 86 0040 4 4; 10 20; 24 5; 30 21 
Z Leonis 24 
RR Leonis 10 02.1 +24 03 9.1-—10.1 0 10.9 20 81: 2 @ 2 3 
SU Draconis 11 32.2 +67 53 89—96 0160 1 7; 7 22; 21 3; 2717 
S Muscae 12 07.4 —69 36 65—7.3 9 15.8 6 18; 16 10; 26 2 
SW Draconis 12.8 +70 04 8.8— 9.6 0 13.7 2 9:10 &@ 16 8 2. 7 
T Crucis 15.9 -—61 44 6.8~— 7.6 6 17.6 210; 9 3 221429 8 
R Crucis 18.1 —61 04 6.8— 8.0 5 19.8 4 16; 10 12; 22 3; 27 23 
S Crucis 48.4 —57 53 66— 7.8 4 16.6 4 2 13 11; 2 BW; 27 122 
RZ Centauri 12 556 -—6405 8.5— 8.9 1 21.0 121i; 9 &% 24 9: 31 21 
W Virginis 13 20.9 — 252 87—10.4 17 06.5 15 13 
RV Ursae Maj. 13 29.4 +54 31 92—9.9 011.2 6 3; 13 4; 20 4; 27 4 
ST Virginis 14 22.5 — 0 27 10.3—11.4 0 09.9 3 11; 11 16; 19 21; 28 2 
V Centauri 25.4 -—56 27 64—7.8 511.9 5 10; 10 22; 21 22; 26 9 
RS Bootis 29.3 +32 11 8.9—10.0 0 09.1 5 8; 12 21; 20 10; 29 0 
RU Bootis 14 41.5 +23 44 128—143 011.9 210; 9 20; 17 6; 24 16 
R Triang. Austr. 15 10.8 66 08 6.7— 7.4 309.3 3 16; 10 11; 24 0; 30 19 
S Triang. Austr. 15 52.2 -63 29 64— 7.4 607.8 5 4; 11 12; 24 4; 30 11 
S Normae 16 10.6 —57 39 65— 7.4 9 18.1 8 12; 18 6; 28 0 
RW Draconis 33.7 +58 03 9.6—10.8 0 10.6 7 5; 16 1; 24 22 
RV Scorpii 16 51.8 -—33 27 6.7—7.4 601.5 4 4; 10 5; 22 8; 28 10 
X Sagittarii 17 41.3 -27 48 44— 5.0 7003 8 12; 15 13; 22 13; 29 13 
Y Ophiuchi 47.3 — 607 61—6.5 17 02.9 11 18; 28 21 
W Sagittarii 17 56.6 ~—2935 43—51 7143 2 9; 9 23: 17 14:25 4 
Y Sagittarii 18 15.5 -18 54 54—62 5186 3 8; 9 3; 20 16; 26 11 
U Sagittarii 18 260 -—19 12 65—7.3 617.9 6 7; 13 1; 19 19; 26 13 
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Maxima of Variable Stars of Short Period.—Continued. 


Star R.A. Decl. Magni-« Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1913. 
December 

h m oUF d h d h d ih d ih 4 oh 
Y Scuti 18 32.6 — 8 27 8.7— 9.2 10 083 2 6; 12 15; 22 23 
Y Lyrae 34.2 +43 52 11.3—12.3 0 12.1 112; 7 13; 19 15; 25 15 
RZ Lyrae 39.9 +32 42 9.9—11.2 0123 4 18; 10 22; 23 4; 29 7 
RT Scuti 44.1 —10 30 91—9.7 0119 6 4; 12 2; 24 0; 29 23 
« Pavonis 18 46.6 —67 22 38—52 9 02.2 9 14; 18 16; 27 18 
U Aquilae 19 240 — 715 62—69 7006 7 3;14 3; 21 4, 28 4 
XZ Cygni 30.4 +5610 8.7~— 9.3 0 11.2 3 11; 10 11; 24 11; 31 11 
U Vulpec. 32.2 +2007 69—7.6 723.5 3 12; 11 11; 19 11; 27 10 
SU Cygni 40.8 +2901 66— 7.4 320.3 716; 15 9; 23 2; 30 18 
n Aquilae 474 +045 3.7—45 7042 7 1;14 5; 21 9; 28 13 
S Sagittae 51.5 +16 22 56—64 809.2 5 22; 14 8; 22 17; 31 2 
X Vulpec. 19 53.3 +2617 9.5—10.5 6 07.7 3.10: 9 18;,.22 9; 28 17 
XX Cygni 20 01.3 +58 40 10.5—11.5 0 03.2 4 1; 10 19; 24 7; 31 0 

X Cygni 39.5 +35 14 60— 7.0 16 09.3 3 3; 1% 
T Vulpec. 47.2 +2752 55—65 410.5 2 13; 11 10; 20 7; 29 4 
WY Cygni 52.3 +30 03 9.5—10.3 0 13.5 3 17; 10 10; 23 21; 30 15 
RV Capric. 55.9 —15 37 9.2—10.1 010.7 4 19; 11 12; 24 23; 31 16 

TX Cygni 20 56.4 +42 12 85— 9.7 14 17.4 3 22; 18 16 
VY Cygni 21 00.4 +39 34 89-— 95 7206 2 2; 9 23; 17 19; 25 16 
VZ Cygni 21 47.7 +42 40 84-— 9.2 420.7 411; 14 5; 23 22; 28 19 
Y Lacertae 22 05.2 +50 33 9.1— 9.6 4 07.8 5 §: 13 20; 22 12; 31 $ 
5 Cephei 25.5 +57 54 3.7- 46 5088 3 15; 14 9; 25 2; 30 11 
Z Lacertae 36.9 +56 18 82— 9.0 10 21.1 5 11; 16 8; 27 5 
RR Lacertae 37.5 +55 55 85-92 610.1 7 2; 13 12; 19 22; 26 8 
V Lacertae 22 445 +55 48 82— 89 423.6 2 20; 12 19; 22 18; 27 18 
SW Cassiop. 23 03.7 +58 11 92— 9.7 5106 2 21; 13 18; 19 5; 30 2 
RS Cassiop. 32.6 +61 52 9.1—10.0 6 07.1 14 711;20 £2 &€ 

RY Cassiop. 47.2 +58 11 9.2—10.0 12 03.4 8 23; 21 3 
U Pegasi 23 52.9 +15 24 9.3— 9.9 0 04.5 6 20; 14 8; 21 20; 29 8 





New Variable Stars.—New variables discovered this year, in addition to 
those already mentioned in PopuLar ASTRONOMY, are given as follows: Mr. T. H. 
Astbury in A. NV. 4655 announces his discovery of two new variables in the same 
telescopic field. They are given the numbers 12.1913 Ursz Minoris and 13.1913 
Urse Minoris and have been identified as BD + 86°244 and BD +86°252 respectively. 
A few observations made of the former point to an Algol Type in a period of some- 
thing less than 12 days. The latter is probably of the Ant-Algol type. 

In A. N. 4659 Mme. L. Ceraski announces the new variable 14.1913 Comae 
Berenices, discovered on May 20. It is very faint, the variation being roughly 
between 10.5 and less than 13.0 magnitude. The type and period are as yet unde- 
termined although it is probable that the period is long. 

In A. N. 4670 a new variable 16.1913 Librae, in the position for 1912.0, 
a = 15" 16™ 40°.88, 5 = — 15° 34’ 56%.5, found by Dr. Lowell on photographic plates, 
is announced. 

In A. N. 4666 C. Martin and H.C. Plummer announce the new variable 17.1913 
Draconis, in the position for 1900.0, a = 12" 13" 10°.53, 6 = + 70° 9’ 35’”.3. Its 
range is from 10.81 to 11.19 magnitude. 

In A. N. 4670 C.R. D’Esterre announces the new variable 18.1913 Lyrae in posi- 
tion for 1900.0, a = 18" 13™.2, 5= + 40° 39’.2. Its range is approximately from 


10.2 to less than 13.0 magnitude, and its period is probably in the neighborhood of 
230 days. 
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In A.N. 4672 two variables are announced by G.B. Lacchini which were confirmed 
by examination of Harvard plates. The first 20.1913 Cassiopeiae is in position for 
1900.0, a = 25 28™ 52°, 5 —-+ 68° 37’.2; the second, 21.1913, Geminorum a = 6" 38” 25°, 
5 = + 29° 4’.3. 

In A.N. 4679 Mr. Ernest Zinner states that from 13 observations made by him be- 
tween August 1911, and April 1913, a star near TV Tauri shows a change of one 
magnitude in four months. It is given the provisional name 24.1913 Tauri, and its 
position for 1900 is a = 4" 2.3, 6 = + 26° 37’. 





A Large List of Variable Star Observations, issued as Vol. XIII of 
the Astronomical Annals of the Royal Observatory of Belgium, has recently been 
received. It is entitled “Etudes sur les Etoiles Variables.’ The observations were 
made by G. van Biesbroeck and L. Casteels. The list includes observations extend- 
ing over the period from 1907 to 1912. Observations of 46 stars are recorded, some 
of long period stars and some of short period. For each star the positions in 1855 
and in 1900 are given, followed by a brief history of the star and the author's own 
comparison of the star in question with the standard stars used. In many cases 
curves are drawn representing the variation of the star. In some cases also a dia- 
gram is given showing the variable in its relative position to the comparison stars. 
A total of 3225 observations is given. 

In the appendix is given a table for determining the Julian day for the zero 
date of each month from 1800 to 1950, which is found of great use in defining the 
elements of variable stars. 





COMET AND ASTEROID NOTES. 


Elements of Halley’s Comet.—The following elements of Halley’s comet 
have been computed by Mr. F. E. Seagrave from observations after the perihelion 
passage of 1910, April 19.69. The ephemeris for the opposition of 1914, published in 
the October number of PopuLar Astronomy, page 513, was computed from these 
elements. 

Epoch 1910 June 24.50 Gr. M. T. 
a= 6° Gf iO’ 
7 = 168 58 27 .96 
2 57 16 12 .12 


i= i 2a S&S 
log e = 9.985550 
log a = 1.254001 
log g = 9.768825 


a = 46’.66691 


CONSTANTS FOR THE EQUATOR. 


x =r [9.98516] sin ( 34° 01’ 097.00 + v) 
y = r [9.98848] sin (127 34 57 .01 + v) 
== r [9.53554] sin ( 77 18 49 .80 + v) 


< 
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Rediscovery of Westphal’s Comet (1852 IV) 1913 d.—The details 





of the rediscovery of Westphal’s comet are not at hand, thé only information thus far 
being given in the announcement telegram, printed on page 524 in the October number 
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Fic. 1. 


DIAGRAM OF THE ORBIT OF WESTPHAL’S COMET. 

of PopuLar Astronomy. The Delavan comet is following a course which identifies it 
certainly with Westphal’s comet of 1852, now returning after a 61 year journey out 
to the distance of Neptune and back. 


In 1852 this comet was bright, visible to the 
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naked eye for a long time in the month of October, and it was observed altogether 
for nearly six months. This year the position is less favorable, the perihelion com- 
ing 45 days later, so that the comet is not nearly so bright, as seen from the earth. 


It is now growing fainter rapidly, so that it will not become visible to the naked eye 
at this return. 
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Fic. 2. DIAGRAM SHOWING RELATIVE PosITIONS OF EARTH AND WESTPHAL’S COMET. 


The relation of its orbit to that of the outer planets is shown in the diagram 
Fig. 1, in which the smallest circle is the orbit of the earth. The dotted portion of 
the orbit lies below the plane of the ecliptic, the plane of the orbit being inclined at 
an angle of over 40° to that of the ecliptic. The comet therefore can never approach 
very near to any of the planets except Jupiter and Mars, the ascending node being 
not far from the orbit of the latter and the descending node near the orbit of the 
former. 

In Fig. 2 the relation of the comet’s path to that of the earth is shown. In this 
diagram the earth’s orbit is projected upon the plane of the comet’s orbit. It is ap- 
parent at a glance that the comet might have been discovered much earlier, that it 
was nearest the earth early in October, and that it will be within reach of large 
telescopes during most of the coming winter. 

The comet was picked up at Northfield on the night of September 29 and has 
been observed at each favorable opportunity. At first the nucleus was bright and 
starlike, with a relatively faint coma surrounding it and a faint tail extending a 
short distance from the head. Later the moonlight obliterated most of the coma, 
but the nucleus was easy to see until October 8. Bad weather prevented further 
observations until October 17, when the comet apparently had no nucleus at all- 
In the moonlight the comet appeared as a faint nebulous streak 1’ to 2’ long, so that 
no accurate setting could be made on it. On October 21 the comet was still faint 
even in the absence of moonlight and the nucleus was extremely faint. A slight 
condensation enabled us to make fairly accurate pointings for position of the comet. 

The apparent course of the comet is shown on the diagram Fig. 3, together with 
the course of Metcalf’s comet 1913 b. The two paths cross each other and the 
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comets were quite near each other on October 21 and 22. 


It is to be hoped that 


the Delavan-Westphal comet will brighten up, as comets sometimes do, during this 


month. 











..# ' 
Ocriz : - ®3 
° 4 
tae » io CYQNUS , 
“ iS . ¥. 
bd - a « i . * 
vi 
°9 LYRA 
e, “ 
eA 
VULPEey, 
2 . . ri 
. 
+ ¥ SAGITTA 
; : 
a 
j t 
, 
* 
we) 
AQUILA “F » 
*, ; 
®, 5 ; ji 
_.. » AGVARIUS 13 
*s °f7 
20 . 
7~ ‘ 
F : CAPRICORNUS * \ 
acon ; e 
ef. “ 
Fic. 3. APPARENT COURSES OF THE Two COMETS 
1913 b (METCALF) AND 1913 d (DELAVAN-WESTPHAL). 
The following observations are at hand: 
a Observer Place 
h m - o 7 ” 

Sept. 26.5979 21 54 18.4 —2 34 27 Hussey LaPlata 
27.7201 50 38.5 —1 37 36 Aitken Mt. Hamilton 
27.7204 60 37.6 —1 37 33 Burton Washington 
29.6787 44 20.3 +0 02 54 Wilson Northfield 
30.5666 41 34.6 +0 48 52 Wilson Northfield 
30.6399 41 21.1 +0 52 38 Aitken Mt. Hamilton 

Oct. 1.6039 38 22.6 +1 31 52 Wilson Northfield 

3.6366 32 17.5 +3 27 02 Wilson Northfield 
4.6295 29 24.3 +4 17 50 Aitken Mt. Hamilton 
7.5750 21 15.3 +6 46 58 Wilson Northfield 
8.6616 21 18 25.2 +7 41 14 Gingrich Northfield 
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Elements and Ephemeris of Comet 1913 d (Delavan-Westphal). 

The following elements, obtained by differential correction of Westphal's ele- 
ments to make them fit the observations on September 27 and October 4, are given 
by Miss Sophia H. Levy in the Lick Observatory Bulletin No. 244. These were 
obtained on the assumption that the period of the comet is 61.121 years. The in- 
terval between the two dates of perihelion passage comes out 61.118 years, which 
is in very satisfactory agreement with the assumed period. Professor Leuschner has 
kindly communicated by letter an extension of the ephemeris to Nov. 29. 


ELEMENTS. 
Comet Westphal Comet 1913 d 
T = 1852 Oct. 12.4731 Gr. M. T. 1913 Nov. 26.1067 Gr. M. T. 
es Bee is” 56° 31’ 36” 
Q = 347 01 40 346 47 45 
i= @ GT 2 42 33 07 
e = 0.919990 0.918644 
CONSTANTS FOR THE EQuator 1913.0 
x = r [9.994994] sin (136° 32’ 24” + v) 
y = r [9.660922] sin ( 29 18 05 + v) 
z =r [9.955037] sin ( 50 44 25 + pv) 
EPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 
1913 True a True 6 log A Br. 
h m 8 C , 
Oct. 8.5 21 18 45 -+ 7 33.0 9.7854 1.04 
10.5 13 46 9 11.2 
12.5 09 03 10 47.2 9.7944 
14.5 04 38 12 21.0 
16.5 21 00 31 13 52.2 9.8055 
18.5 20 56 42 15 21.0 
20.5 53 12 16 47.3 9.8181 0.99 
22.5 50 00 18 11.2 
24.5 47 06 19 32.6 9.8315 
26.5 44 29 20 51.7 
28.5 42 08 22 08.8 9.8455 
30.5 40 05 23 23.8 
Nov. 1.5 38 17 24 36.9 9.8594 0.89 
3.5 36 43 25 48.4 
5.5 35 25 26 58.3 9.8731 
1S 34 21 28 06.8 
9.5 33 30 29 14.2 9.8863 
11.5 32 51 30 20.4 
13.5 32 25 31 25.8 9.8992 0.79 
15.5 32 13 32 30.2 
17.5 32 13 33 33.8 9.9108 
19.5 32 24 34 36.7 
21.5 32 47 35 39.2 9.9218 
23.5 33 20 36 41.4 
25.5 34 06 37 43.4 9.9324 0.69 
27.5 35 02 38 45.2 
29.5 20 36 11 +39 46.7 9.9420 





Comet 1913 d Westphal.—I wish to report that I observed comet d 1913 
(Delavan) on October 44 8" 30", with a 4-inch telescope. I estimated its position 
a 21" 30™ 
8+ 4° 30’. 

It shows an inconspicuous nucleus of about 10th magnitude and a rather large 
nebulous head. There was no trace of atail. This is an easy object for a 4-inch 
telescope. 


Dr. Wo. H. CAsseLt. 
Wytheville, Va., Oct. 5, 1913. 
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Elements and Ephemeris of Comet 1913 5 Metcalf.—The following 
elements and ephemeris of Metcalf’s comet are taken from the Lick Observatory 
Bulletin No.242. They were calculated by Professor R.T. Crawford and Miss Sophia 
H. Levy of the Berkeley Astronomical Department, University of California. The 
course of the comet for October and November, according to these elements, is shown 
on the diagram Fig. 3, page 576. 

ELEMENTS. 
T = 1913 September 13.96880 Gr.M.T. 
om iT? 25° ar"1 
Q=> 187 16 21 8} 1913.0 
[= 2 we 27 
g = 1.357891 


CONSTANTS FOR THE EQuator 1913.0. 
x = r [9.988158] sin ( 46° 00’ 47°7.4 + v) 
py = r [9.753222] sin (156 09 22 .1 + v) 
2 = r [9.932291] sin (127 46 47 .0 + v) 


EPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 


1913 True a True 6 log A Br. 
h -w s ° , ” 
Nov. 1.5 20 46 25.7 + 2 17 45 
2.5 46 11.0 1 13 38 0.0438 1.25 
3.5 45 59.7 + 0 13 00 
4.5 45 51.5 — 0 44 21 
5.5 45 46.1 1 38 39 
6.5 45 43.4 2 30 06 0.0886 0.98 
7.5 45 43.2 3 18 55 
8.5 45 45.3 4 05 14 
9.5 45 49.5 4 49 13 
10.5 45 55.8 5 31 01 0.1301 0.78 
11.5 46 04.0 6 10 47 
12.5 46 14.1 6 48 39 
13.5 46 25.9 7 24 44 
14.5 46 39.2 7 59 07 0.1682 0.60 
15.5 46 54.1 8 31 56 
16.5 47 10.4 9 03 17 
17.5 47 28.0 9 33 14 
18.5 47 46.9 10 01 52 0.2033 0.52 
19.5 48 07.1 10 29 17 
20.5 48 28.4 10 55 31 
21.5 48 50.8 11 20 40 
22.5 49 14.3 11 44 46 0.2356 0.43 
23.5 49 38.8 12 07 54 
24.5 50 04.3 12 30 05 
25.5 50 30.7 12 51 24 
26.5 50 58.0 131152 . 0.2662 0.36 
27.5 51 26.2 13 31 34 : 
28.5 §1 55.2 13 50 30 
29.5 52 24.9 14 08 45 
30.5 20 52 55.3 —14 26 20 0.2925 0.31 





New Comet 1913 e (Zinner).—A telegram received just as this number of 
PopuLarR AsTRONOMY goes to press (Oct. 25) announces the discovery of a new comet 
by Zinner. It was observed by Hartwig at Bamberg Oct. 23.3022, Greenwich mean 
time, in right ascension 18" 41™ 34°.3; south 4° 32’ 38’. Small tail. Visible in a 
small telescope. 
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Comet 1913 a (Schaumasse).—Professor Leuschner writes that “the 
orbit of Comet 1913 a (Schaumasse), computed by Professor Crawford from normal 
places May 10, May 29, June 15 (Lick Observatory Bulletin No. 228,) gives the 
following representation for an Algiers observation of August 5 (A.N. No. 4683,) 
the last observation that has come to our knowledge: 


Observed—Computed Aa cos 6 = + 0° .32 
fi) — 3’’.6 
“This observation was taken 51 days after the third date (June 15) 


on which 
the orbit was based.” 





NOTES FOR OBSERVERS. 


Monthly Report of the American Association of Variable Star 
Observers, Aug.-Sept., 191:3.—The vacation season is clearly indicated by 
the paucity of observations that make up this report as compared with previous 
months’ work. The average, however, shows over a thousand observations a month 
for the past eleven months, which is highly creditable. 

It is gratifying to note awakened interest in this line of observational work 
among telescopists, as evidenced by five notes of inquiry which the secretary re- 
ceived last month. We extend a cordial invitation to all those who have telescopes, 
and who would render science a service, to coOperate with us in the observation of 
variable stars. 


Mr. S. H. Huntington, Kerrville, Texas. 
Mr. Robert G. W. Harder, St. Joseph, Mo. and 
Mr. Nels Bruseth, Silvana, Wash., 


have lately joined the association. In future reports, observations contributed by 
these observers will appear under the abbreviations “H” “Hr’’ and “Br” respectively. 

Mr. Huntington observes with a 20-inch reflector, and as he is our only southern 
observer, his observations should have special value, as he will be able to follow 
many variables neglected by us because of their low altitude. 

Mr. Lacchini is to be congratulated on his discovery of two new variable stars, 
both confirmed by the Harvard College Observatory, which stamps him as an ob- 
server of exceptional skill and ability. 

The variable 213843 SS Cygni rose September 4. Mr. Jacobs was the only 
member who observed its rapid increase in brightness from September 2 to 6. 
This rise appears to have been much more sudden than the maximum observed 
last July. Mr. Jacobs’ observations of this variable for July, which did not appear 
in the last report, are included in the estimates published this month to make the 
record and comparison more complete. _It is an especially fine set of observations. 
The variables 103769 R Ursae Majoris, 123160 T Ursae Majoris, 123961 S Ursae 
Majoris, 154428 R Cor. Bor. and 184205 R Scuti have been closely observed during 
the past month with the estimates well in accord. This cannot bé said of the vari- 
ables 180531 T Herculis, and 181136 W Lyrae. Members observing these variables 
should exercise special care in the matter of identification. In the case of the 
former, the faint star close to the variable is easily mistaken for the variable when 
near minimum. 
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VARIABLE STAR OBSERVATIONS August and September, 1913 


001755 021403 
T Cassiop. o Ceti R Urs. Maj. T Urs. Maj. S Urs. Min. 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs, Mo.Day Est.Obs, 
8 2 95 Bu 8 10 69 C 8 5 79 © 8 22 70 G 8 25 82 § 
8 9.5 Bu te 6 7.8 Ha 23 6.8 L 26 8.4 M 
8 85 B 021658 - 7 80 B 23 7.1 Ma a 64 3 
14 87 B S Persei 7 7.7 Ma 23 7.2 Le 27 8.0 C 
18 84 G 8 5 89 C 7 78 Ba 24 69 Ba 28 8.0 C 
24 9.0 O 10 8.8 C 8 8.2 Bu 24 7.3 O 30 84 J 
25 9.0 S 15 8.5 B 10 7.8 C 24 7.2 Le 30 8.0 Ba 
25 85 O 25 9.3 S 12 7.9 B 25 7.1 G 30 83 O 
26 8.7 M 024356 16 8.1 Ha 25 77 S$ 31 81 J 
27 95 J W Persei 17 8&2 G 27 72 J 31 8.0 Ha 
3093 J 2 ‘i9 96 C 18 82 Bu 27 68 C 9 1 81 Le 
9 2 90 0 om & 19 8.0 M 26 726C 1 82 J 
2 92 J 93 104 Le 19 8.0 Ba 29 7.5 M 2 83 0 
2 84 Ba 26 100 M 21 8.0 O 30 7.2 J 2 83 J 
9 86 O 30 105 Le 23 8.0 L 30 7.2 0 3 86 J 
9 1104 Le 23 8.4 Ma 30 7.0 Ba 4 86 J 
001726 24 80 Bu9 1 76 Le 9 83 0 
T Androm. 032043 24 8.0 O $3730 134440 
8 23 9.7 Ley Persei 24 83 G 273 J R Can. Ven. 
2498 O § 19 95 C¢ 24 82 Ha 975 0 8 1 94 Bu 
9 1102 Le 25 82 Ba 3 92 C 
2112 0 033362 27 84 J 123961 4 93 C 
2 10.1 Ba UCamelop. 27 87 H site . 5 9.2 C 
6442: © 8 2 72 Le 27 7.9 C  S Urs. Maj. 7 90 B 
25 7.6 O 29 84 M 7 29 80 C 8 9.6 Bu 
004047 9 1 72 Le 30 8.7 J 7 90 C 12 92 B 
U Cassiop. 2 82 0 30 85 O 30 84 J 14 9.7 Bu 
8 2 88 Bu e 30 84 Ba 8 1 7.9 Ma 22 9.9 Bu 
8 86 B 043274 31 82 Bu 2 74 Ha 23 9.8 O 
14 87 B  _X Camelop. 31 84 Ha 2 8.0 Ma 29 10.0 M 
23 90 G 8 il 93 0 31 8.7 H 2 8.2 Bu 30 10.2 Ba 
25 9.8 S 21 10.8 O 31 88 J 2 83 J 141567 
9 9 98 O 25115 0 g 2 92 H 3 8.0 Ma U Urs. Min. 
045514 2 87 J 379 C 8 14110 Bu 
004958 pt 4 7.8 Ma 8 11.2 Bu 
W Cassiop. gj aD C 123160 4 7.6 G 1411.5 Bu 
9 2118 J “ <  -'T Urs Maj. 4 80 C 22 11.2 Bu 
050953 8 1 68 Ma eae & 27 116 J 
011272 R Aurigae 2 68 Ma 6 7.5 Ha 30 11.5 J 
S Cassiop. 8 2310.5 M 3 7.0 C 7 7.9 Ma 30 11.7 Ba 
8 9.0 B 27 10.5 J 3 6.7 Ma ‘se 8S 8 2214 J 
1489 B g 2105 J 4 6.7 G 7 8.0 Ba 4116 J 
18 88 G 4 69 C 8 8.0 Bu 141954 
27 93 J 054920 5 7.0 C 10 7.9 C S Bootis 
ws Gs J U Orionis 7 6.7 Ma 11 80 O 8 4 9.0 G 
9 294 J 8 10 86 C 7 67 B 12 79 B 5 93 B 
7 6.7 Ba 14 7.6 Le 8 88 Bu 
013238 064932 9 6.6 M 14 7.5 G 11 9.0 B 
Ett Andee Nova. Gem. 10 69 C 14.7.7 Ba 17 9.0 G 
8 27129 y 8 10100 C 11 6.7 O 16 7.7 Ha 20 9.5 M 
9 2194 J 12 6.7 B 17 7.5 G 20 92 O 
, 103769 14 68 Ba 19 8.0 Ba 25 9.3 G 
021024 R Urs. Maj. 14 68 Le 20 8.0 O 27 93 J 
R Arietis 1 7.7 Ha 14 6.7 G 22738 G 30 9.5 J 
8 26 8.0 M 1 7.7 Ma 17 6.9 G 23 7.7 Le 30 9.4 S 
2 7.8 Ha 18 6.8 Bu 23 8.0 Ma 30 9.6 O 
021258 3 79 C 19 6.8 M 23 8.0 L 30 9.6 Ba 
T Persei 3 7.6 Ma 19 6.9 Ba 24 80 0 9 2 99 O 
8 5 91 C 4 7.9 G 19 69 G 24 7.7 Le 293 J 
10 9.0 C 479 C 20 7.0 O 24 7.7 Ha 910.0 O 
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VARIABLE STAR OBSERVATIONS August and September, 1913.—Continued. 


142539 153378 162119 
V Bodtis S Urs. Min. R Cor. Bor. U Herculis 
Mo.Day Est.Obs, Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs 
§ 481 GCG 8 2 M8 31 6.0 Ha 8 411.2 Bu 
: 4 90 G 31 6.0 Be 8 11.2 B 
H 76 Bu 9 90 Bud 1 63 ” 16 11.0 Bu 
11 85 O 16 88 Bu 1 60 J 27 10.5 H 
11 80 B 18 89 G 2 6.0 O 30 10.8 Ba 
14 7.8 G 22 8.6 G 2 6.5 Le 31 11.2 Bu 
14 7.9 Le 23 8.8 Bu 2 5.7 Ba 31 10.8 H 
7 73 G 31 84 Bu 260J 9 2116 Hu 
19 8.0 3 60 J 
20 83 0 154428 4 60 J 163172 
22 7.7 G R Cor. Bor. 6 60 O R Urs. Min. 
295 7.7 G 7 30 59 J 9 60 0 8 8 94 Bu 
30 89 S 8 1 61 Ma  jegnoe 14 92 B 
30 82 0 2 62 Jd X Cor. ‘or 22 9.2 Bu 
30 7.5 Ba 2 6.1 Ma ov 199. 30 8.9 Ba 
: 8 62 Bu S By te7 J 9 9 9.6 O 
9 1 78 Le cant eee” 
2 83 0 3 58 C 154539 - 
9 81 O 163137 
4 6.0 Ma _V Cor. Bor. nial 
142584 458 Cc 8 5103 Ba |W Herculis 
R Camelop. 5 58 C 7103 Ba 8 26 94 M 
8 1 95 Bu 5 58 Ba 24103 Ba 
210.0 L 7 58 Ma 31102 Ba = 163266 
7 101 B 7 5.8 Ba 154615 R Draconis 
itr Bowe Sa SY Reem, Ge 
. 2. ) 3$ 05 C > 
14 98 Bu 11 6.0 Ba 496 C 4 78 C 
19 10.7 Ba 12 56 Le 5 96 C 4 7.6 Ma 
2210.0 Bu ‘14 ~6.5 Le 7 95 B 4 74 G 
22 11.5 Le 17 6.1 J 11 95 B 5 7.9 C 
30 11.8 Ba 17 61 G 14 84 Bu 6 7.4 G 
9 112.1 Le Cm ye _ 23 92 G 2 = ~ 
e >. I . 5 ¢ H 4.0 I 
143227 20 5.8 M ae Ba 10 79 C 
R Boitis 20 60 0 pF Sco: 11 78 0 
8 4 96 G 21 62 G 9 19 194 G 14 7.5 B 
—f eh” Vo 14 7.6 Bu 
11 10.2 B 23 6.0 L 155947 14 7.8 Le 
— 23 6.0 Bu X Herculis 17 7.7 G 
ga 23 6.1 Ma 8 17 66 G 19 7.7 G 
8 * °7 B 23 64 Le 19 6.5 G 19 8.0 M 
a _ 24 5.8 Ba 23 6.4 G 20 7.8 O 
8 97 Bu 24 6.0 O 21 7.8 G 
14 10.8 Bu 24 63 Le 160210 22 78 Bu 
22 11.0 Bu 25 5.8 Ba _U Serpentis 23 7.9 O 
, 25 60 G 8 20 91 O 24 7.9 G 
eae be 25 61 Le 30 92 Ba 25 83 §S 
8 11118 B 26 6.0 M — 160625 26 8.2 M 
20 10.0 M — + - RU Herculis = a y 
4 C Bg 5120 B 27 8. 
151714 a 3S J 30 11.5 Ba 30 8.0 Ba 
S Serpentis 28 6.3 Le 30 8.2 J 
Ss 8 £3 ¢ 29 6.4 Le 162112 30 8.2 O 
30 5.9 Ba  V Ophiuchi 31 7.8 Bu 
151822 30 59 J 8 3102 B 9 1 80 Le 
RS Librae 30 6.0 O 9 10.4 Bu 2 84 O 
8 110.2 Bu 30 6.5 S$ 16 10.5 Bu = oe @ 
8 10.5 Bu 31 6.2 Bu 23 10.4 Bu 6 86 O 
14 10.5 Bu 31 5.9 J 30 10.5 Bu 9 86 O 
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164715 

S Herculis 
Mo.Day Est.Obs., 
8 610.0 Bu 

732 8 
9 
11 9 
14 9. 
19 9. 

9 

8 

8 


ad 
ws 
= 


OO 
i=] 


5 


27 
29 
30 
30 9. 
2 


one 
Zzezn0w 


te 
a 


Ct Oe OD 


9 


oo 
2 
io) 


165030 
RR Scorpii 
8 4 74 G 
6 68 G 
14 64 G 
17 6.2 G 
18 6. G 
19 6. G 
21 6.1 G 
22 6.1 G 
23 6.2 G 
24 6.2 G 
6.3 G 
165631 
RV Herculis 
9 2 13.0 Hu 


170215 

R Ophiuchi 
8 2010.5 M 
9 210.0 J 


175519 
RY Herculis 
8 30 9.5 Ba 


ODO IO Oboe 


180531 
T Herculis 
8 $ 99 C 
403 ¢ 
5 10.0 O 
8 11.8 
9 9.9 
10 10.0 C 
18 11.8 
26 10.0 M 
9 2 11.6 


181136 

W Lyrae 
8 3 84 Bu 
3$ 8.5 C 
4 9.4 C 
§ 95 C 
8 88 Bu 
10 9.4 


10 96 C 
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VARIABLE STAR OBSERVATIONS August and September, 1913—Continued. 


W Lyra x Cygni 
Mo.Day E - Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. 
8 16 8. 25 


191637 
U Lyrae 


Bu 8 30 10.5 Ba 8 


20 10.2 M 
ze 8.7 «G 
23 9.4 Bu 
23 10.4 Le 
26 10.6 M 
30 11.1 Ba 
31 10.8 M 
31 9.7 Bu 
S i814 ie 
211.9 Hu 
611.5 O 
183308 
X Ophiuchi 
Se & 82 C 
30 8.0 Ba 
184205 
rie <7 
8 5.7 Ma 
2 $3 L 
2 5.7 Ma 
3 5.7 Ma 
os 68 C 
4 58 C 
Ss $6 -C 
5 5.6 Ba 
6 5.8 G 
7 5.4 Ma 
’ S27 Ba 
© S8 € 
1? 37 Be 
14 5.2 M 
14 5.5 Bu 
14 5.7 Le 
19 5.7 Ba 
ao 62 LL 
23 5.7 G 
23 5.7 Ma 
24 5.8 G 
24 5.8 Ha 
24 5.6 Ba 
25 5.7 Ba 
ar $8 C 
30 5.6 Ba 
31 5.7, Ba 
31 5.6 Ha 
9 1 55 Le 
2 8&6 O 
2 58 Ba 
190967 
U Draconis 
9 212.0 Hu 
191019 
R Sagittarii 
8 22 76 G 
31 7.0 Ba 


8 


8 


8 


193449 
R Cygni 
3 12.0 Ha 
5 13.0 Ba 
118 8 


193732 
y ip Mary 
8.4 


ar 
GO SI GO SIS oo  ¢ 
MDP SHDWen hs 
w 


194048 
RT Cygni 
§ 83 C 
5 83 Ba 
6 9.1 G 
7 83 Ba 
0 88 C 
10 84 M 
11 7.9 B 
M 
G 
M 
Hu 
G 
Le 
G 


~~ 
ge 
ChOoOROR 


ow 
NM 


co ho ho S Oo 
% 
r 


i) 
uv 
NANNNNNNNN NON 
Sete 
ee 
= 
=] 


194348 
Pe Cygni 
11.0 Ba 
: 11.2 Ba 
20 11.2 Hu 
21 10.3 G 
25 12.2 Ba 
26 11.9 M 
30 12.2 Ba 
2 10.2 Hu 
194632 
x Cygni 
1 10.8 Ha 


3 10.7 Ha 
6 10.5 Ha 


RS Cygni 
24 10.5 Ha 8 7.4 Ba 
27 10.4 J i ee *- 
30 10.4 J = tt. J 
30 9.5 Hu 30 8.2 J 
o 202i J 8 i T4 Be 
9 99 O 2 42 Ba 
2 82 3 
195849 
Z Cygni 200939 
8 17 89 G RT Sagittarii 
“a 646 G& 86 2s C 
200647 201647 
—" Cygni U 
1 9.0 Ma g Me Cc 
2 89 Ma 4674 & 
3 8.8 Ma 4 81 C 
3 9.4 C 5 8.0 C 
4 9.0 Ma 8 7.2 Bu 
4 9.4 C 10 81 C 
Me : 14 7.2 G 
: x 14 7.3 
7 88 Ma 7.5 ~ 
11 9.6 Bu 21 73 G 
11 83 B 22 7.4 Bu 
= “e 7 25 7.4 Ba 
< . x 26 7.6 
23 8.6 Le 27 8.4 : 
24 94 Bu 27 81 C 
25 8.7 Ba 309 84 J 
26 9.0 M 30 7.4 Ba 
27 9.0 C 31 7.0 Bu 
30.8.0 Bag 9 g3 J 
9 1 86 Le 9 75 O 
200715 a paver 
S Aquilae 202539 _ 
8 5 98 C _ RW Cygni 
5 95 B 8 4 81 G 
10 9.6 M 5 9.0 C 
11 95 B 13 89 M 
26 10.4 M 14 81 G 
17 80 G 
200715 b 19 9.0 M 
ae “—" 21 7.9 G 
93 C 25 8.0 G 
3 93 B 26 9.0 M 
10 9.0 M 
11 92 B 202946 
26 9.2 M SZ Cygni 
200916 8 1 94 Bu 
R Sagittae 3 9.0 C 
8 5 90 B 4 9.2 C 
11 9.0 B 5 9.2 C 
5 9.8 Ba 
200938 7 10.2 Ba 
RS Cygni 8 9.7 Bu 
S § 63 © 8 9.4 B 
14 84 Bu nw 82 € 
17 7.2 G 11 89 B 
22 7.4 Le 16 9.4 Bu 


Mo.Day Est.Obs, 
8 5 


8 
9 


8 


SZ Cygni 


Le 
Le 
Bu 


nh 
o> 
co 
SO SO SO DSO SOO HD DOW OOOO 2 oe 
PWNUMOHNWOWWiRARASD 
ag 
@ 


202954 

ST Cygni 

25 13.0 Ba 
212.5 Ba 


203847 
V “— 


LY) 

Co 

io a) 

ao 
aDMaWana 

S © 


203816 
S Delphini 
22 9.6 G 


204016 


T Delphini 


8 


8 


21 10.5 G 


204405 
T Aquarii 
> Ss J 
22 905 Le 
25 10.1 Hu 
27 10.4 J 
30 10.8 Ba 
30 10.9 J 
3111.2 J 
110.6 Le 
, thi JZ 
2109 J 


205923 


R Vulpeculae 


8 


2106 J 
4114 Bu 
18 11.8 _ 
24 11.6 

25 8.6 Hu 
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VARIABLE STAR OBSERVATIONS August and September, 1913—Continued. 


R Vulpeculae 213937 ae 
Mo.Day Est.Obs, W Cygni SS Cygni RV Cygni V Cassiopeiae 
8 27 89 J Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Kst.Obs. Mo.\tay Est.Ubs. 
30 9.0 J 8 10 6.0 C 21111 J 8 1 85 Ma 8 30126 Hu 
9 188 J 17 53 G 2411.9 J 2 85 Ma 3112.2 Ba 
2 80 J 21 5.3 G 2511.9 J $85 C 9 2119 J 
4 83 J 23 5.7 Le 26 11.9 J 3 8.6 Ma 233335 
9 8.1 O 24 55 G 28 11.9 J 4 8.5 C ST —, 
210116 27 62 C 30 11.9 J 4 82 Ma g 95 G 
RS Capriconi 9 1 59 Le g 14120 Le 5 85 C 11 92 0 
8 $ 81 C 213678 211.9 J 7 74 Ma 21 39 G 
4 8.0 C S Cephei 5 11.9 Ba 8 7.7 B 23 9.2 O 
5 81 C ¢ 81 G 7120 Ba 10 83 C 25 8.7 Ba 
10 8.1 M ‘s 8.0 B 11119 Ba 11 76 B 30 9.2 0 
10 8.2 C 21 82 G 1911.9 Ba 23 76 Le 30 9.1 S 
27 8.2 C 9 74 Le 22120 Le 24 76 G 30 9.1 Hu 
210868 9 85 Hu 2411.7 Ba 25 7.6 Hu 30 9.1 Ba 
roe 97 91 J 2511.7 Ba 2 75 Ba g 9 91 0 
8 72 Ma 39 89 J 25 11.9 Hu 8.4 : 233815 
4 72 Ma 3176 Ba 26118 M 27 84 R Aquarii 
§ 78 C 9 4178 le 27116 J 30-83 J 3 30 7.9 Ba 
7 7.2 Ma 293 J 28 11.9 J 31 7.5 Ba 935182 
11 7.5 0 wlae 2811.9 Hu 9 1 7.5 Le ties 
¢ 213753 > 2 80 J V Cephei 
14 7.9 M 30 11.6 J v . an 
5 RU Cygni ‘ C 9 75 0 8 3 66 C 
15 7.0 B . 55 99 0 30 11.9 Hu 07 69 C 
20 7.5 O 9 9 99 0 30 11.7 Ba 225120 a 
23 69 Le * pines 31 11.7 Ba S Aquarii 235350 
a is 213843 31213 J 8 38 85 Ba R Cassiop. 
30 7.7 J SS Cygni 31 11.2 .J 230110 8 5 89 C 
31 66 Ba 7 8102 J 9 1119 Le R Pegasi 8 7.9 B 
9 1 69 Le 10 9.7 J 1115 J g 40106 M 23 8.5 O 
272 J 11 94 J 211.9 Le 2310.5 G 25 8.7 O 
6 6.7 O 12 9.0 J 2117 Ba 25 11.0 M 27 86 J 
9 7.1 O 13 83 J 2116 J 9% 10.2 M 30 8.7 O 
213244 14 83 J 311.5 J 30 8.9 Hu 
W Cygni 15 84 J 410.7 J 230759 30 8.6 J 
8 3 61 C 16 88 J 6 83 0 VCassiopeiae 9 2 86 O 
4 60 C 18 98 J 8 83 M 8 27125 J 2 86 J 
5 61 C 19 10.2 J 9 82 0 30 12.2 J 9 82 0 


No. of Observations 836; No. of StarsObserved 92; No. of Observers 15. 
The variable 181136 W Lyrae appears to have waned with remarkable rapidity, 
approximately two magnitudes in a month. 


A comparison of the following published calculations of maxima from Dr- 
Hartwig’s catalogue with the observations is of interest. 


Max. 
123160 T Ursae Majoris Aug. 30 
123961 S “ Sept. 8 
142539 V Bodtis Aug. 30 


205923 R Vulpeculae 

The maximum of 103769 R Ursae Majoris, calculated by Dr. Hartwig for July 9, 
appears from the observations to have occurred a week or ten days later than that 
date. The “English Mechanic” notes September 2 as the date of the maximum of 
this variable, which is apparently at considerable variance with the observed 
maximum. 

Thanks are due Messrs. Bancroft, Burbeck, Bouton, Craig, Gray, and McAteer 
for the distribution of tracings and blue prints to our new members. Members will 
please forward a// their observations of 213843 SS Cygni to Mr. H. C. Bancroft, Jr., 
West Collingswood, N. J. 
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Observers are urged each month to check up and compare their observations 
carefully with those contributed by other observers. Where there is a wide variance 
particular pains should be taken in subsequent observations. In the case of the 
particularly red variables a close agreement cannot be expected as methods of ob- 
servation differ, but a careful consideration of each particular case will often reveal 
the estimate in error, and this should be corrected as soon as possible by carefully 
comparing the field with the chart and checking up each star. 

By the close inspection of the reports each month many mistakes due to mis- 
identification will be corrected, and the quality of the observations should improve, 
which is the chief aim of these reports. 

WILLIAM TYLER OLCOTT. 


Corresponding Secretary. 
Norwich, Conn., Sept. 10, 1913. 





Monthly Report of the American Association of Variable Star 
Observers, Sept.-Oct., 191:3.—Owing to the inclusion in this report of the 
annual statement, space will not permit of detailed comment. 

The secretary is in receipt of a monograph on the light curve of 021403 o Ceti 
from July 1912 to March 1913 by Mr. Lacchini. This indicates a maximum of 9.0 
magnitude on Dec. 9, 1912. Mr. Lacchini is to be congratulated on the excellence 
of his work. 

To avoid confusion, observations contributed by Professor Anne S. Young here- 
tofore indicated by the initial “Y” will hereafter be designated by the abbreviation 
“Fe. 

An inspection of our past records reveals the following excellent determination 
of the recent maximum of 163266 R Draconis. The mean of 33 observations shows 
a maximum of 7.68 magnitude on Aug. 1. Dr. Hartwig’s calculated date of maxi- 
mum is July 29. Mr. Yendell, by the Argelander method, obtained a maximum 
of 7.6 magnitude July 26. Such close and satisfactory work is most gratifying. 

A comparison of the following dates of maxima, as calculated by Dr. Hartwig, 
with the observations is of interest: 


205923 R Vulpecule Aug. 30 
021024 R Arietis Sept. 12 
123961 S Urs. Maj. Sept. 8 
153378 S Urs. Min. Sept. 12 
194048 RT Cygni Sept. 28 
200415 S Aquile Sept. 29. 

In regard to 205923 R Vulpecule, our observations indicate a maximum of ap- 
proximately 8.36 magnitude about Sept. 5, which is close to the calculated date. 

Anyone desiring a set of Hagen’s Atlas, six portfolios, has a chance to obtain 
one for 60 marks ($15.) of Max Weg, No. 3 Kénigstrasse, Leipzig. This is a rare 
bargain. 

Every night during September, except the seventeenth, the variable 154428 
R Cor. Bor. was under observation, and a total of 85 observations obtained. This is 
a fine example of co-operative observing. 

The annual statement, included in this report, shows the number of observa- 
tions contributed by each observer during the past year, and is a record the Associ- 
ation may well be proud of, for it shows double the number of observations contri- 
buted last year. The quality of the observations shows improvement, and in keep- 
ing 200 variable stars under observation we have greatly extended the service we 
are endeavoring to render. 
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VARIABLE STAR OBSERVATIONS Sept.-Oct., 1913. 
001726 004533 021558 073508 
T Androm. RR Androm. S Persei U Camelop. U Can. Min. 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo Day Est.Obs. 
9 3102 Le 9 28 13.0 Hu 9 93 C 9 24 72 Le 9 24 95 L 
20 11.5 G 5 85 B 24 7.5 Br 28 9.2 Ba 
23 11.2 Le 004958 5 95 C 25 7.7 Br 
23 11.0 Br _W Cassiop. 9 84 Ba 27 7.3 Ba 081112 
2411.2 Br 9 9119 J 10 86 B 29 7.4 G R Cancri 
28 11.8 G 15 12.2 Ba 15 85 Bald 5 72 0 9% 28 88 Ba 
22 11.9 J 15 86 B 519 
001755 25121 Ba 21 93 ¢C 042215 085120 
T Cassiop. 28 11.9 J 24 95 C W Tauri , TCancri 
9 1 87 Bu 041908 “98 S$ 9 9124 Ba 9 % 95 Ba 
> 87 B S Piscium 25 8.7 Ba 27 12.3 Ba 103769 
9 9.1 J 9 24107 0 25 88 B 27 12.0 M R Urs. Maj. 
- = B 10 5 10.7 O 2% 94 C 10 2118 M g 4 8.2 C 
- aca. etter ee ; = 2 
99 91 S Cassiop. 9.6 C ame 3 83 C 
92 91 J 9 1 an 30 96 C T Camelop 484 C 
23 8.6 O £2 ees es, 5 83 B 
= aa - 9 94 J 5 9.3 0 043274 5 84 C 
24 88 M 15 92 B 023133 X Camelop. 6 8.5 Cc 
4 6. 22 96 J edlvd 9 913.5 Ba 7 86 C 
25 84 Ba i a snes 7 84 Ha 
25 83 B = a4 ~~’ 9 24116 O 945514 9 89 J 
25 8.7 Bu 28 9.6 H 25 11.6 Ba R Leporis 9 85 B 
28 8.5 O ce 28115 Gg 4 83 C 9 8.7 Ba 
28 8.4 rad 013238 - - . 9 > ’ 
= & RU Androm. 024356 ee . oS 
29 8.9 M 24°75 L 13 85 Be 
0 2870 9 9123 J W Persei = fo oo 
. on an4 , - 28 7.4 Ba 13 84 M 
5 8.6 O 22 11.2 B 9 3 10.5 Le > 
; : : 14 86 Ha 
28 11.3 J 410.0 C 050953 15 86 Be 
001838 013338 9 96 Ba R Aurigae is 88 B 
R Androm. Y Androm. 15 96 Bag 9109 J 8 8.7 B 
9 24113 M 9 22126 J 21 10.2 G 9395 J i890 C. 
28 11.7 Hu 015254 22 10.2 G 98 10.2 J 2192 C 
U Persei 22 10.0 M " 21 88 He 
003179 9 25 99 G 24 10.4 Le 054920 2 93 J. 
Y Cephei 28 10.0 O 25 10.5 Ba U Orionis 299 94 Bs 
9 28120 Hu 30 96 G 27101 Bag 4 86 C 33 90 M 
30 10.6 G 10 5102 0 28 10.1 O ii 33 92 B 
210: 33159 3 9. 
004047 = te 032043 U poco 23 9.4 L 
UCassiop. 9 94 82 0 Y Persei 9 27135 Ba 24 95 C 
sm a7 UL r ¢ ¢ 25 9.5 Ba 
10 5 89 O 9 4 95 C . ‘ . 
9 1 86 Bu 5 83 B 063558 26 98 C 
910.0 B 021258 9 85 Ba S Lyncis 27 9.8 Ba 
tn. 10 84 B 9 9117 Ba 27 10.0 Ma 
20112 G ® 9.2 C 15 86 B 27125 Ba 28100 J 
4114 L 5 9.3 C 99 85 G 28 9.2 G 
5110 B 9 87 Ba 54 81 B 064932 30 9.2 G 
299 11.4 G 4 7 . 97 86 Ba Nova GEMIN. 30 9.3 M 
24 9. 29 4103 C 30 9.9 B 
004132 26 9.3 C 033362 14498 C 10 3 99 Ha 
RW Androm. 29 9.3 C oa 14 10.5 G 123160 
9 28101 Hu 30 93 C g 72 Le 24 96 LT Urs. Maj. 
021403 ; 72 Ba 28103 Ba g 1 73 C 
004435 o Ceti 18 7.8 Br 0703 3 7.5 Le 
VAndrom. 9 4 78 C . 28 & oo 3 72 Bu 
9 23 11.0 0 6 80 Bu 20 76 Br gXCan-Min. 3 74 C 
28 10.0 Hu 23 78 Bu 2175 u % 28 82 Ba 5 75 C 
28 10.8 O 24 85 L 22 7.7 Br — 072708 5 7.8 Br 
10 210.0 O 27 8.1 Ba 22 75 G  S$Can.Min. 5 7.6 B 
5 10.2 O 29 86 G 23 7.6 Br-9 2411.0 L 6 7.5 C 
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T Urs. Maj. 


Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs, 
9 Br 9 B 


VARIABLE STAR OBSERVATIONS Sept-Oct., 1913.—Continued. 


S Urs. Maj. 


S Urs. Maj. 


142539 
V Bootis 


6 7.8 Br 5 8.4 10 2 86 0 8 8.4 L 
7 78 Br 5 84 H 3 88 Ha 9 1 84 Bu 
, 7 € 6 81 Br 3 82 Le 
9 74 J 6 81 C 4 80 M 
9 76 B 7 82 Ha 134440 6 80 B 
9 7.5 Ba 7 8.2 R Can. Ven. 6 84 Bu 
10 7.9 Br 7 83 Br 8 28 98 L 9 77 & 
11 7.9 Br 9 87 J 9 1100 Bu 9 7.0 Ba 
12 8.0 Br 9 82 B 4101 M 12 78 G 
13 7.6 Ba 9 8.0 Ba 5 98 B 13 7.9 B 
13 8.0 O 10 8.7 J 6 10.2 Bu 18: 64 6 
13 81M 10 83 Br 910.4 Ba 15 7.7 Ba 
15 78 B 11 83 Br 910.1 B 15 80 O 
15 7.8 Ba 12 83 Br 13 10.3 Ba 18 7.7 G 
16 81 O 12 82 Ba 13 10.3 M 9 77 ¢ 
16 81 Br 13 87 J 15 10.4 B a 4a ¢ 
16 7.4 Bu 13 83 M 23 10.4 M 23 82 O 
18 7.9 C 13 84 O 23 11.5 B 23 82 Br 
18 82 Br 14 85 Ha 24 11.0 L 24 84 L 
19 8.0 G 15 83 B 27 11.7 Ba 27 7.6 Ba 
19 84 Br 15 83 Ba 30 11.9 B -m 8s 0 
20 8.5 Br 16 84 O 28 7.8 G 
21 80 C 16 83 Br 141567 30 8.1 M 
21 84 Br 16 8.0 Bu i 10 3 87 S$ 
22 81 G 18 84 Br U Urs. Min. 

29 84 Br i885 c 9 3112 Bu 142584 
2 81 L 19 84 Br 911.8 J  RCamelop. 
22 80 Ba 19 83 G 9119 Ba 9 3114 Bu 
22 83 M 20 84° Br 16 11.4 Bu 6 12.0 B 
3 80 L 91°85 Er 22 11.9 J 16 11.2 Bu 
23 83 Br 31 84 Ha 27 12.2 Ba 24128 B 
23 84 M 21 84 H 2812.2 J 143227 
24.83 Br 22 85 Br ert 
24 8.0 C 22 89 J 9 6121 B 
24 83 Le es 84 6 141637 151714 
25 82 B 22 8.4 Ba U Lyrae S Serpentis 
25 8.1 Ba 22 84 M 10 5 104 O 9 29 10.7 G 
25 8.3 Br 23 8.3 Ma 151731 
26 8.1 C 23 8.2 B 141954 S Cor. Bor. 
27 83 Ba 23 84 O S Boitis 9 2100 Bu 
27 8.5 Ma 23 85 Brg 98 95 L 6 12.2 B 
28 8.6 J 23 85 M 9 1 95 Bu 9 10.2 Bu 
28 8.4 0 24 8.5 L 497 M 23 10.7 G 
28 83 G 24 84 Br 6 95 B 24 12.9 B 
29 82 C 24 82 C 6 96 Bu 28 10.1 G 
mo a7 : a - 995 J 151432 
30 87 M 95 84 Br 13 95 B U Cor. Bor. 
. . 25 8.4 Br 22102 J 9 2 82 Bu 
1 6 0 26 8.3 C 23 9.7 G 9 82 Bu 
27 8.3 Ba 23 10.8 Br 
123961 27 8.5 Ma 22 10.7 M 153378 
S Urs. Maj. 28 89 J 24 10.1 . S Urs. Min. 
® 4 €3 ¢ 28 85 O 28109 J 9 3 82 Bu 
3 81 C 28 8.5 G 29 98 G 16 7.8 Bu 
: 8.0 Le 29 85 C 19 83 G 
8.2 Bu 30 8.6 C 22 83 G 
4 80 C 30 86 B 142205 — 2 83 L 
4 84 M 30 8.5 M _ RS Virginis 7 81 G 
5 8.0 Br 8 28 84 L 10 1 82 G 


154428 
R Cor. Bor. 


1 5.8 
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VARIABLE STAR OBSERVATIONS Sept-Oct., 


R Cor. Bor. 


Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs, Mo.Day Est.Obs. 
9 9 


160210 
U Serpentis 


R Draconis 





165030 
RR Scorpii 


1913.—Continued. 


180531 
T Herculis 


Mo.Day Est.Obs. 
8 
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23 5.8 Br 9 9 97 Bad 5 82 C 9 62 G 31 11.5 
24 61 B 15 10.4 Ba 6 84 C 10 62 G 9 111.0 Bu 
. 24 5.8 Br 22 10.6 Ba 7 84 C 15 6.1 G 110.2 C 
2 24 62 M 27 11.2 Ba 9 89 J 20 63 G 3 95 H 
24 65 Le 27112 G 9 83 Ba 21 63 G 3 98 C 
24 5.8 C 29 11.0 G 9 83 G 22 64 G 411.3 M 
2 24 6.0 L 13 88 O 27 6.5 G 5 98 C 
1 25 61 Ba _ 160625 15 86 Ba 30 66 G 5 112 H 
. 25 5.8 Br RU Herculis 15 88 O ae 5 11.2 M 
2 6.0 S$ 9 1112 Bu 15 88 B 165631 610.8 Bu 
e 25 6.0 G 6108 B 16 8.4 Bu RV Herculis 6 98 B 
. 26 5.7 C 6 11.2 Bu 188 89 Cc 8 6 13.0 B 13 9.7 B 
27 6.0 Ba 9110 Ba 21 91 C 24 13.2 B 18 10.2 C 
27 6.0 Ma 13 10.2 B 992 92 J 27 13.8 M i9 95 V 
e 27 6.0 G 15 10.7 Ba 22 88 M 170215 21 89 H 
‘ 28 5.9 O 22 10.7 Ba 22 9.3 G R Ophi hi 22 9.2 M 
28 6.1 G 24 10.5 B 23 9.1 Ba g 2402 'H 23 92 G 
a 28 5.9 J 27 10.7 Ba 23 9.2 O 9101 J 23 9.2 O 
e 29 3.8 H 29 10.5 O 23 92 Ma 1 e's 23 92 Ma 
e 29 59 C 10 5105 0 24 92 S an § 24 94 C 
29 6.0 O 162119 24 9.3 L 8 83 J 24 9.3 M 
| , 9.4 C " 24 9.2 
u 29.6.1 By Herculis ae L 
30 6.2 M 8 31108 H 25 9.2 B 171401 25 9.0 S$ 
a 30 6.2 B 9 1114 B 26 9.4 C Z Ophiuchi 27 8.9 Ma 
e 30 6.0 G $110 H 22 94 Mag 15 87 Ba 28 90 O 
) 30 6.0 C 1113 H 27 9.3 Ba 18 94 V 29 88 G 
a 10 3 62 B 6 11.4 Bu 28 9.5 G 25 95 Ba 29 89 C 
ir 5 60 O 97 111 M 28 9.2 O 30 9.0 M 
r : 28 93 J 174127 30 87 C 
br X Cor. "Bor. V Ophiuchi 30 93 M 9 1 45 G 2 87 O 
e 9 9120 J 9 2105 Bu 30 9.8 C 3 5.0 G 2 86 V 
22 11.8 J 910.5 Bul? 2 94 0 4 5.2 G 5 84 0 
; “ 5 9.8 O 5 5.4 G 5 8.9 Hu 
3137 6 5.5 G 
> 154539 W Henealis 19 6.0 G 181136 
) Py yo 9 4 93 M 164715 2060 G , W loses 
15 96 B 22 94 M __ §S Herculis 2255 G 9 11.5 Le 
) ov. 25 93 S 23 5.0 G t0 10.2 Bu 
22 10.1 B 9 1 9.0 Bu 24 45 G 13 12.3 M 
’ 23 10.7 G 163172 484M % 43 G 14 10.4 B 
) . § 6 82 B 27 45 G ee “> >u 
“ = 4 z R Urs. Min. 6 92 By 30 45 G = 11.3 G 
9 3 90 B 2 24 128 B 
: 10 110.1 G 6 90 B 9 8.0 Ba = 175458 29 11.6 H 
* 9 91 Ba 9 86 J T Draconis 30 11.5 G 
r 154615 13 92 B 10 85 O 9 19109 V 10 5126 Hu 
, R Serpentis 15 91 Ba 13 81 B 49 1106 V : 
ar 9 1105 Bu 16 88 Bu 13 83 O 181518 
ir 610.7 Bu 53 95 pa 15 80 Ba 175519 Y Sagittarii 
- 911.1 Ba 2397 O 16 83 O RY Herculis 9 27 65 G 
i 15114 Ba 5% 93 p 22 83 J 9 9 97 Ba 2% 57 G 
: 22 11.6 Ba 97 95 Ba 22 7.8 M 15102 Ba10 2 63 G 
ar 27118 Ba 59 95 o 23 7.5 Ba 23113 Ba 
J s 23 81 O 97116 Ba 182619 
ar 155947 163266 24 7.9 B U Sagittarii 
3a X Herculis R Draconis 27 8.1 G 175829 9 1 72 G 
H 9 3 64 G 28 8.0 L 27 7.4 Ba w Sagittarii 3 7.0 G 
* 6 64 G 9 1 82 C 28°81 J 9 93 45 G 4 7.9 G 
J 9 6.4 G 3 82 Le 28 83 0 5 7.2 G 
a 22 63 G 3 82 Bu 30 81 M 180565 6 7.4 G 
Ba 27 6.3 G 3 81 C 10 2 83 O  W Draconis 19 7.1 G 
29 63 H 4 83 C 5 83 O 9 27118 Ba 20 7.0 G 
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VARIABLE STAR OBSERVATIONS Sept.-Oct., 1913.—Continued. 
. 194632 200715a 
U Sagittarii R Scuti TT Cygni x Cygni S Aquilae 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo. Day Est.Obs. Mo.Day Est Obs. 
9 2172 G 9 25 56 Br 9 21 84 C 9 9 § 9.9 
22 7.0 G 26 5.7 C 23 7.9 Hu 10 10.0 Bu 910.0 B 
23 6.8 G 27 5.9 Hu 24 84 C 14 9.8 Bu 10 10.6 Bu 
24 7.0 G 27 5.7 Ba 26 84 C 16 98 O 14 10.5 Bu 
25 68 G 27 5.7 Ma 773 G 22 92 J 15 10.4 B 
7 7.1 G 28 5.1 G 29 83 C 22 91 M 22 10.6 M 
29 6.9 G 29 5.6 C 29 75 B 23 9.6 O 23 10.5 Ba 
30 6.8 G 29 5.1 G 30 82 C 23 8.2 Hu 25 11.0 B 
0 62678«¢G 30 5.7 C 30 7.4 G 23 9.0 L 30 10.8 M 
100 6181 G10 #2 78 G 27 8.1 G 
183308 2 50 G 5 7.9 Hu 28 86 J 200715b 
X Ophiuchi = + = -— ~— 
9 9 76 Ba 190926 =— = 9.3 B 
15 7.8 Ba X Lyrae RY Count i 9.3 B 
23 7. Baio 5 92 0 ven == & 10 9.4 Bu 
27 7.4 Ba oS £ Tec tM £ TAG 14 9.4 Bu 
10 275 G : 23 ¢ 279 O 15 93 B 
191019 471 C 2 7.5 G 22 98 M 
184205 R Sagittarii 475M $ 71 O 25 92 B 
RScuti 9 10 82 Bu § 7.0 C 5 8.2 Hu 30 9.3 M 
9 1 57 C : 7 Bu 6 ti © 10 3 94 B 
3 5.7 e 5 ot Ba 7 7.1 Cc 
3 60 G 23 83 L 7 73 Le 195849 200916 
459 C 9 7.0 Ba Z Cygni Paes 
488 le 02083 wercosmizrg ° * Ss 
5 nm 10 7.3 M 9 88 B 
5.8 Ma_ RY Sagittarii 15 89 B 
5 54 Brg 31102 H 10 7.0 Bu 9R 23 8.9 B 
5 58 Cc 9 21 92 G 3 72 200525 25 92 a 
6 54 Br 2191 H 13 7.2 Ba W Vulpeculae 3 B 
6 57 C 22 92 G 13 64 G 9 23 93 O 
7 84 Be 93 91 G 14 72 Bul0 2 93 O 200938 
7 &7 C 24 9.0 G 14 6.5 G RS Cygni 
9 5.5 Ba 27 90 G 15 7.3 Ba 200647 9 1 7.7 C 
10 5.3 Br 29 93 G 18 67 G 5 SV Cygni 3 75 C 
10 5.7 Ba 29 94 H 18 6.9 Br 1 Cc 4 75 Le 
11 53 Br ws 1 € 3 Ae C 475 C€ 
12 5.4 Br 19 6.9 Br 4 92 C Ss 7% © 
13 5.7 Ba 191637 21 7.1 C 5 91 C 6 7.7 C 
13 5.5 M U Lyrae 22 7.0 M 6 90 C a ® de 
15 56 Ba 9 9 97 Ba 22 69 G 7 91 C 9 83 J 
14655 Br 15 94 Ba 23 7.4 Ba 9 79 Ba 10 82 Bu 
18 5.8 C 23 9.9 Ba 24.7.4 L 10 84 M is (1 G 
18 5.6 Br 27 9.6 Ba 24.7.0 S 10 84 Bu 14 8.0 Bu 
19 5.6 Br 24 7.2 C 14 82 Bu 15 7.4 Ba 
2 87 ¢G 193449 a Fa ¢ 15 7.9 Ba 18 7.4 C 
20 5.6 Br R Cygni 27 7.3 Ba 18 91 C 21 7.4 C 
21 56 C 9g 927137 M 27 7.2 G 21 91 C 22 8.2 J 
21 5.5 Br 28 7.6 H 22 83 M 24 7.4 C 
22 5.3 M 193732 29 7.4 C 23 8.7 Ma 26 7.4 C 
22 5.5 Br TT Cygni 30 7.3 C 23 8.5 Hu 27 7.0 Ba 
22 55 G 9 1 86 C 30 8.1 M 24 89 C 28 8.3 J 
22 5.7 Ba 3 85 c 10 1 74 G 26 9.0 C 29 7.5 C 
23 5.3 L 4 85 C 2 76 0 27 8.0 Ba 30 7.3 C 
23 5.8 Ma 5 84 C 5 7.8 0 27 89 Ma1l0 1 7.0 G 
23 5.7 Ba 6 84 C 5 7.3 Hu 27 8.6 Hu 
23 5.6 Br 7 84 C 28 8.0 H 201008 
a 57 10 7.8 Bu 194348 29 91 C R Delphini 
24 5.6 Br 147.8 Bu ty Cyani 30 91 C 9 10114 Bu 
25.5.7 Ba 18 84 C 9°) Sv8nt =19 650) 89 Hu 14 11.5 Bu 
9 27 13.7 M Rua s 
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VARIABLE STAR OBSERVATIONS Sept-Oct., 1913. 
210116 213843 
R Delphini SZ Cygni RS Capricorni T Cephei SS Cygni 
Mo.Day Est.Obs, Mo.Day Est.Obs. Mo,Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est,Obs. 
9 211.0 0 9 791 C 9 83 C 9 2 62 0 410.5 Le 
28 11.2 J 7 95 Le : 43 ¢ 29 64 C 410.0 C 
29 10.7 B 8 93 Le 4 82 C 30 6.4 C 4 86 C 
10 2104 V 9 96 Ba 5 83 C 30 5.6 G 5 8.3 Br 
5 10.0 O 10 89 Le 6 83 C 10 1 5.7 V Ss a1 c 
12 89 Le 7 as © 2 61 O 5 
201121 13 91 Le 18 83 C 3 63 S 6 83 Be 
RT Capricorni 15 89 Ba 18 7.9 H 5 5.8 O 6 8.0 C 
9 23 63 18 91 C 20 8.0 H 6 84 Le 
30 6.6 M 18 96 Le 21 84 C 213944 7 84 Le 
201647 21 89 C 23 8.4 M W Cyeni 7 82 C 
U Cygni 22.96 Le 24 84 C o “RO o 7 83 Br 
o> 1°84 € 22 10.0 Ba = 64 -¢ * ; 65 ( 8 83 M 
3 83 C 23 94 Le 29 82 G 468 L 8 84 Le 
4 64 C 23 9.6 Ba 29 84 C 4 ae C. > as 35 
Ss 3 ¢ 23 9.5 Hu 30 81 M 2 67 ¢ 9 85 G 
6 83 C 24 9.3 C 30 8.4 C 8 57 9 83 Ba 
7 84 C 24 9.4 Le 6 67 C 10 83 Br 
9 86 J 25 9.0 Ba 210868 7 68 C 10 82 0 
10 8.4 Bu 26 9.0 Le T Cephei 10 5p B 10 83 Ba 
10 74 M 26 89 C 8 28 65 L 10 60 G 10 85 M 
12 7.6 G 27 90 Ba 9 1 80 C 14 e9 G 10 84 Le 
14 84 Bu 28 93 H 1 6.8 Bu i458 B 10 84 G 
18 8.5 C 29 9.1 C 268 Bu is 6s c. 10 83 J 
19 7.7 G 30 9.4 C 3 79 C 18 Re ( i 6s 0 
21 84 C 3 7.0 Bu 2) 65 G 11 83 Br 
= rd : 202954 : rs - 21 68 C + “$ : 
P Pe ST Cygni no : 24 69 C a oe 
24 84 L 9g “og 119 Ba 5 76 C 24 89 I 12 84 Br 
2484 S “ 57415 Ba 6 68 Bu 5. 79 ¢ 12 88 M 
24 8.5 Cc 6 7.7 C 29970 C 12 85 G 
26 8.6 C fi tn & 30 71 ¢ i3 84 J 
6 94 3 203847 9 68 Bu eo 13 9.0 Ba 
29 87 C V Cygni 9 65 Ba 13 89 M 
30 87 C 9 9100 J 9 68 J 213678 13 83 0 
30 7.7 G 22 10.0 M 10 65 G S Cephei 13 8.6 Le 
‘ 202539 30 10.1 G eo ~ 9 5 7.9 - 14 85 G 
R 7. u 9 9.0 14 83 O 
9 re : 13 72 Bu 9 76 Ba 14 86 Le 
12 86 G 204405 14 7.0 Bu 10 7.8 G 15 8.7 G 
15 85 G ,- Aquarii 15 6.4 O 10 8.0 O i5 84 0 
9385 M 9 4110 Le 16 7.0 Bu 10 85 B 15 9.0 Ba 
23 81 Ba 9 Ek ae 16 62 B 13 7.6 Ba 16 88 O 
27 7.9 G 23 11.9 Hu 18 7.0 C 16 85 B 16 88 G 
27 7.9 Ba 912.3 B 19 69 V 22 93 J 17 94 G 
28 81 G 21 6.6 C 22 82 V 18 98 C 
299 83 M 205923 22 6.0 G 22 8.2 G 18 9.1 Br 
10 1 81 G R Vulpeculae 22 5.7 M 25 8.1 Ba i8 9.8 G 
ne a 2 8 62 Ss 22 6. 95 9 «¢ 
2 83 ze 6h J 25 8.4 Hu 19 9.8 Br 
10 82 Bu 23 5.7 Ma 27 81 Ba 19 10.7 V 
202946 13 81 O 23 6.1 O 28 80 O 19 10.4 G 
SZ Cygni 14 82 Bu 23 72 Bu 30 85 G 20 10.0 Br 
1 97 C 16 81 O 2465 C 10 2 81 V 20 10.8 G 
3 96 Le 22 86 J 24 5.7 L 3 90 S 21 10.5 Br 
3 94 C 23 8.5 O 25 7.4 Bu 22 11.9 Le 
4 90 C 23 8.2 Hu 25 6.2 Hu 213753 22 11.3 Br 
5 9.6 Le 2890 3 25 5.9 Ba RU Cygni 22 11.5 M 
5 88 C 28 9.0 O 264 C 9 1910.0 V 22 11.4 J 
6 95 Lel0 2 91 0 27 54 Ma 22 97 V 22 11.6 Ba 
6 9.0 C 5 93 0 27 56 Bal0 1 97 V 22 11.5 G 
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VARIABLE STAR OBSERVATIONS Sept-Oct. 
SS Cygni RY Cygni R Pegasi ST Androm. V Cephei 


Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.DayEst.Obs. Mo.Day Est.Obs. Mo.Day,Est.Obs, 
oii Bea 89 14473.G 8B 88 OO 8.8 82 Ba 9 mM 67 OL 


7 
23 11.9 Le 15 7.3 Ba a 33 2 88 B 26 68 C 
23 11.9 Hu 18 8.4 C 10 1 99 G 27 9.0 Hu 29 69 C 
25 11.7 Ba 21 83 C 2 9.8 O 27 9.0 Ba 
25 11.3 Hu 2 85 J 5 9.6 O 28 9.3 G 235350 
26 12.0 Le 23 7.9 Hu 28 9.0 O R Cassiop. 
27 11.7 Ba 23 8.4 Ma 230759 30 9.3 G 8 28 88 L 
27 11.3 Hu 24 83 C Vv TT 609 28.10 9 1 86 Ba 
28 11.6 H 26 84 C 9 jean J > ot © 4 9.0 C 
mid J 27 8.5 Ma 22 10.9 V s a7 € 
0 211 V 2 ie tf oe 118) J 233815 6. 87 € 
211.9 Le ie ee 25 11.0 Ba R a 9 84 B 
213937 27 7.9 Hu 25 112 Hu 9 8.0 Ba . ao J 
RV Cygni 2 85 J 2 2214 V P 8.4 Bu 15 83 B 
9 tf ee C¢ 23 84 C 14 85 Bu 21 88 C 
$ 86 C 30 8.2 C 233335 25 8.4 Ba 22 8.0 V 
4 76 Le 225120 ST _—— 27 9.5 Hu 22 9.0 J 
4 86 C S Aquarii 9 9.0 Bu per 23 9.0 O 
5 76 Ma 9 9 86 Ba é 9.0 B 235182 24 91 L 
5 84 C 15 9.0 Ba 9 91 Ba  V Cephei 25 10.0 Hu 
6 8.4 C 23 9.4 Hu 10 90 B 9 ; €7 ¢ 25 8.4 Bu 
7 &3 C 25 10.1 Ba 15 89 Ba $ 68 C 26 88 C 
9 83 J 230110 16 89 B 4 68 C 28 9.1 O 
9 7.3 Ba R Pegasi 20 9.0 G § 66 C 29 89 C 
10 84 Bu 9 20 99 H 23 9.2 O 18 6.7 C 10 2 32 6 
11 8.1 G 23 10.1 O aa $2 5S ai 6.7 C 2 8.0 V 
14 84 Bu 23 10.2 Hu 25 9.2 Bu 24 68 C 5 88 O 


No. of observations, 1338; No. of stars observed, 118; Ne 


. of observers, 17. 

Dr. Edward Gray leads the class with the splendid total of 1933 observations. 
He also deserves great credit for observing many neglected variables of low altitude, 
and for his observations of several short period variables. 

Mr. H. C. Bancroft, Jr. has won distinction by contributing the largest monthly 
list of 400 observations, a record that will stand for long as a tribute to his untiring 
zeal. 

Thanks are due each and every individual member of the Association for earnest 
participation in this work. The splendid esprit de corps maintained by the Association 
renders it a pleasure to perform any useful service that will promote its progress, 

In clearly indicating mistakes of misidentification—In publishing data that 
reveal dates of maxima and minima, and magnitudes attained,— 

In presenting data that permits anyone to interpret by curve the light varia- 
tions of many variable stars,— 

In offering a medium of comparison of observations that indicates by inspection 
the reliability of estimates,— 

In affording comparisons that permit of measuring improvement in the quality 
of the observations individually and as a whole,— 

In calling attention to a line of telescopic work that is both interesting and 
practical,— 

In promoting friendly competition, maintaining the interest of those participat- 
ing, and thus advancing the cause, it would seem that the clearing house has justi- 
fied itself and made good. 

In conclusion we wish to record our thanks to the Editor of ‘‘PopuLAR ASTRONO- 
my” for his courtesy in publishing the reports, and thus furthering our progress. 

WILLIAM TYLER OLCOTT, 


Corresponding Secretary. 
Norwich, Conn., Oct. 10, 1913. 
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592 Communications and Questions 








COMMUNICATIONS. 


The Period of Revolution of Uranus.—I had occasion recently to find 
out the period of the planet Uranus. 

The article on planets in the latest edition of the “Encyclopedia Brittanica” 
(vol. 21 p. 717), signed by the late Professor Newcomb, gives period of revolution 
30,586.29 days (= 83.74070 Julian years). 

The “American Ephemeris and Nautical Almanac for 1914” (p. XIII) gives 
sidereal period of revolution 84.01529 tropical years (= 84.01350 Julian years). 

The “Astronomical papers” prepared for the use of the American Ephemeris 
and Nautical Almanac (vol. 7, part 3. p. 292) give, 

sidereal period of revolution 83.74071 Julian years 
tropical “ a - 84.01350 - “ ; 

Here is a contradiction between two high authorities which I, as a layman, am 
unable to solve. 

The matter might be of sufficient importance to be straightened out by a short 
note in PopuLAR ASTRONOMY. 

CARL BOECKLEN. 

The two numbers quoted from Vol. 7, p. 292, of the Astronomical Papers of the 
American Ephemeris were evidently transposed somehow in the printing of that 
volume, for if one divides the number of seconds in a whole revolution by the mean 
sidereal motion in a Julian year, given at the top of the same page (7—15426’’.0928), 
the sidereal period of revolution comes out 84.01350 Julian years; while dividing by 
the mean motion in longitude (15476’’.3444) the tropical period of revolution comes 
out 83.74071. With ‘this change all the numbers quoted by our correspondent become 
consistent. Ed. 





Dark Transit of Jupiter’s Third Satellite.—On the evening of July 20, 
after observing the Schaumasse comet, I set my 41-inch Clark glass on Jupiter for a 
view of the shadow of Satellite No. III and found the satellite, which had preceded 
the shadow by one hour and 31 minutes, to be quite dark and apparently elongated 
in a north and south direction as if one half the disk was cut off or otherwise 
eclipsed. Through a fine steady atmosphere, with Jupiter just transiting the merid- 
ian, both satellite and shadow showed with such clearness, they being well north 
of the equatorial belts, that upon diaphraming down to a 14-inch aperture they 
stood out conspicuously as they traversed the Jovian disk. 


WILLIs L. BARNES. 
Charlestown, Ind. 





GENERAL NOTES. 





Mr. A. Obrecht has been appointed director of the National Astronomical 
Observatory at Santiago, Chile, to fill the vacancy caused by the death of Dr. F. W. 
Ristenpart. 





Dr. Keivin Burns, who for the past two years has held the Martin Kellogg 
Fellowship of the Lick Observatory, and has spent the two years in spectroscopic 
study in European observatories, has been appointed spectroscopist to the Bureau 
of Weights and Measures at Washington, D. C. 
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General Notes 593 
The Death of Professor J. R. Eastman.—Professor John Robie East- 
man, for many years professor of mathematics and astronomer at the U. S. Naval 
Observatory, died at a private hospital at Franklin, N. H., on September 26, at the 
age of 77 years. A review of his life work will appear in a later number of Popu- 
LAR ASTRONOMY. 





Observations of the Planets at the Observatories of Jarry- 
Desloges.—Monsieur Jarry-Desloges began the study of Mars and the other 
planets in 1907. In 1909-10 he and his assistants, G. and V. Fournier, carried on the 
study at two observatories in France, located at Revard and Massegros. Bad 
weather often hindered the work at both stations at the same time so that the ob- 
servations were not continuous. At the opposition of Mars in 1911-12, in order to 
secure better weather conditions, an observing station was located at Sétif in North 
Africa on a high plateau (1113 meters altitude) and observations were made simul- 
taneously there and at Massegros. The weather at Sétif was splendid and a great 
number of drawings of the planet were obtained. The drawings for 1911-12 have 
been published in Fascicule III, “Observations des surfaces planétaires”, Observatoires 
Jarry-Desloges. This volume consists of 317 pages of notes and discussion and 43 
excellently printed plates, by phototype and heliogravure processes. The details 
shown upon the planet Mars are very much like those drawn by Lowell and his 
assistants at Flagstaff, Arizona, under similar conditions as to climate and weather. 
A number of excellent drawings of Saturn and Mercury are also given in this volume. 
Four of the drawings of Saturn are reproduced in Plate XXVIII. 





Parallax of O24 and O23.—In Arkiv for Matematik, Astronomi och 
Fousik, Band 8, No. 34, Mr. S. G. Cederstrand gives the results of a study of the 
parallax of the double stars O24 and O23. These stars are in the same right ascen- 
sion and 8’ apart in declination, their positions for 1875.0 being: 

a 6 
O=4 0" 10" 12°.04 +35° 56’ 8’.7 
O23 0 10 12.41 +35 47 42 6 

From measures of seventeen photographs, taken from 1907 March 12 to 1908 
March 16, Mr. Cederstrand finds for the parallax of O24 7 = + 0.115 +0.’7043. 

The parallax of O23 is indeterminate from the measures, the values ranging 
from —0’’.066 to +0’’.069, with a probable error of + 0’’.083. 





Mean Declination of 136 Stars.—tThe thesis of William E. Anderson, 
presented to the University of Pennsylvania in partial fulfilment of the requirements 
for the degree of doctor of philosophy at the last commencement, is entitled ‘Deter- 
mination of the Mean Declinations of 136 Stars for the epoch 1912.0." The obser- 
vations were made with the Wharton Reflex Zenith Tube, which consists of an 
objective of eight inches aperture supported on a vertical tube, within which there 
is a basin of mercury at a distance of one-half the focal length below the center of 
the objective. The focus of the objective is in the plane of the micrometer threads, 
0.155 inches above the surface of the objective itself. By means of a diagonal 
reflector, the rays are next directed into one of two horizontal telescopes which rest 
upon the top of the tube and face east and west. It was found that all stars of the 
8.5 magnitude or brighter which pass within 15’ of the zenith of the Flower Obser- 
vatory could readily be observed. The present list of 136 stars is comprised of stars 
lying in the zone between 39° 43’ and 40° 13’ declination and between 22" and 5" 
of right ascension. 
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Stars Having Peculiar Spectra.—In the Harvard College Observatory 
Circular 178 Professor Pickering gives a list of ten additional stars which have bright 
lines in their spectra. These have been found by Miss Cannon in the course of the 
observations for the Revised Draper Catalogue. 


Star D.M. R.A.1900 Dec.1900 Magn. SpectralType Description 
° h mn ° , 

+37 1160 5 15.8 +37 35 7.39 BO Hf bright Absorption lines faint. 

+35 1095 5 19.0 +35 33 8.3 B H8 bright Spectrum nearly con- 
tinuous. 

+25 941 § 37.5 +25 24 6.86 B H8 bright Lines indistinct. 

+ 5 1448 6 46.5 + 5 13 6.76 B2 H8 bright 

—11 1760 6 59.0 —11 24 9.0 BO H8 and Hy bright 

—25 4439 7 18.6 —25 49 6.98 Bl HB bright 

—36 3715 7 30.2 —36 07 5.51 BO H8 bright 

— 2 2379 7 588 — 2 36 6.43 B3 H8 bright 

—58 6964 16 53.2 —58 48 6.32 B2 H8 bright 


+35 3930 19 59.8 +35 45 6.69 Oe Bands 4633 and 4688 bright. 


Miss Cannon has also found twenty-four new composite spectra. 





Radio-Determination of Longitude.—The following circular published 
at the request of Captain Jayne calls attention to the possibility of observatories in 
the United States determining their longitudes by means of the radio-signals which 
are to be exchanged between Washington and Paris. 


U.S. NAVAL OBSERVATORY, WASHINGTON D. C., August 18, 1913. 

1. Between October 1, 1913, and April 15, 1914, there is to be conducted a de- 
termination of the difference of longitude between the U.S. Naval Observatory in 
Washington and the Paris Observatory in France, utilizing radio signals from the 
Naval Radio Station at Arlington and from the Eiffel Tower Station in Paris. This 
work will be carried on, as far as the Americans are concerned, by the Naval Obser- 
vatory, assisted by the Naval Radio Service and naval offiicers specially detailed for 
the purpose. An independent determination will be made at the same time by 
representatives of the Paris Observatory and of the French Army and Navy. 


2. The astronomical work will be done with instruments of high precision. The 
transit instruments will be provided with self-registering right ascension microm- 
eters with clock work, with quick-reversing apparatus so that each star can be 
observed direct and reversed at the same culmination, and with meridian marks for 
the control of the azimuth determinations. There may also be additional French 
observers using the astrolabe. Observations will probably be made at Washington 
on a considerable number of nights by both the American and French astronomers, 
and it can safely be assumed that the clock corrections there will be determined 
with extremely small accidental and systematic errors, either instrumental or personal. 


3. The opportunity will thus be afforded for any observatory which is equipped 
with instruments for time determination and which is located within radio-receiving 
distance from Washington to determine its longitude from the Naval Observatory 
by making a small outlay for the establishment of a radio-receiving apparatus of 
moderate power. The astronomical instrument for time determination should pref- 
erably bea transit instrument, provided with a self-registering right ascension micom- 
eter. If the observatory has a transit instrument, but not the micrometer, it would be 
advisable to purchase the micrometer in order to make the results of the observations 
practically free from the effects of personal equation. It will probably be possible to 
purchase a self-registering right ascension micrometer for from $150 to $300, according 
to the precision desired. If such instruments are used, theresults of the observations 
will be practically free from the effects of personal equation and it will not be necessary 
to interchange observers to secure a high degree of accuracy in the resulting longi- 
tudes, and, indeed, it will not be possible to arrange for any such interchange. The 
time signals will, of course, be all in one direction, and the transmission time can 
not be eliminated, as it usually is in telegraphic longitude determinations, by revers- 
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ing the direction in which the signals are sent. However, the experiments already 
made by the French observers and the further data to be secured in the proposed 
series of observations between Washington and Paris will probably determine the 
transmission velocity of the Hertzian waves so accurately that accurate corrections 
can be evaluated and applied for this element. The velocity of transmission for 
these waves, as observed so far, is of about the same order as that of light waves, 
so that any error resulting from this source will be very small for the distances in- 
volved, even if no correction is applied. 


4. The method of sending the time signals will be that devised and perfected 
by the French observers, see “Reception des Signaux Radio télégraphiques transmis 
par la Tour Eiffel. Second Edition, Paris. Gauthier-Villars. 1913.” In brief, the 
method is to send out every night at a preconcerted time, say from 8" 15" to 9" 30", 
75th meridian time, several series of so-called “rythmic signals” by radio from 
Arlington and also from Eiffel Tower, Paris; the latter, however, will hardly be 
available for any observers in the United States, except at the Naval Observatory. 
A series will consist of 600 beats (or any other agreed-upon number) sent out auto- 
matically by a clock-controlled device at such a rate as to gain, for example, 1 sec- 
and in 80 on sidereal time and omitting every 60th beat called an “interruption” 
for identification purposes. The receiving observer is provided with a double tele- 
phone head mask, one telephone giving the beats of his timepiece and one receiving 
the “rythmic signals” from Washington. By means of the noted times of “coin- 
cidences” of the two sets of signals to which heis listening and of the “interruptions” 
of the rythmic signals, and of similar observations that will be regularly made at 
Washington, the data will be obtained for comparing the clock faces at Washington 
and at the station in question, and when the clock corrections have been determined 
by local astronomical observations the data will be complete for the longitude deter- 
mination. Full details of the process are given in the publication above referred to. 
It is to be noted that the comparisons are auditory, and in work of high precision 
it will be necessary to determine the relation between the auditory signals used in 
making the comparison and the signals recorded on the chronograph (if a chrono- 
graph be used), and the lags of any relays used, unless their effect is in some way 
eliminated. There should also be an arrangement by means of an induction coil for 
varying the intensity of the beats of the local clock in the telephone, so they may 
be made approximately of the same intensity as those received from Washington. 
The signals from Washington will probably consist of dashes one-half second long, 
and comparisons should be made with the begininning of the dash. 


5. Any observatory contemplating making use of this opportunity should notify 
the Superintendent of its intention to do so, and complete details of the scheme of 
of operation will be furnished as soon as all points have been decided. 


J. L. JAYNE. 
Captain, U.S.N., Superintendent, Naval Observatory. 


ADDITIONAL INFORMATION. 


1. Beginning Monday, October 20, 1913, it is proposed to send time signals 
daily except Sundays from the Radio Station at Arlington (Radio, Va.) as per sched- 
ule attached, until the first half of the series is completed. After this the observers 
in Washington and Paris will exchange stations, with their instruments, and during 
the time required for this purpose the signals will be discontinued temporarily. 


2. The wave length to be used at first will be 3500 meters. It is suggested, 
however, that provision be made to tune as high as 4000 meters, should it be found 
necessary to increase the wave length. 


3. The wave length of a receiving set may be increased by putting up a longer 
aerial, or one with more wires, by adding a “loading coil’ in series with the antenna, 
or by adding a condenser in parallel with the primary of the tuning coil. 


4. Raising the antenna will serve to increase the intensity of the received 
signals and to enable them to be heard from a greater distance—and it should be 
born in mind that the so-called “height”, upon which the working radius of a station 
depends, is the height of the center of capacity of the aerial, considering the set 
of parallel wires as a condenser. 
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5. For the benefit of those who have not yet erected their stations, or may be 
able to change them, it might be said that a flat-top aerial with the wires connected 
at one end and free at the other end will receive signals very much better from 
stations in the direction of the closed or connected end. 


6. The following may be cited as examples: 


There is a very successful station in St. Louis, Mo., in whichthe antenna is 
supported by two steel towers fifty feet high which stand on two buildings about 
ninety feet high. The antenna is composed of six phosphor-bronze wires each 350 
feet long with a lead in from the middle. This station is said to get our night 
time signal with great regularity. To quote from a letter concerning it: “We know 
of only two or three instances when we failed to get it and then we heard the sig- 
nals the next day at noon (10:55 a.m. St. Louis.)” 


At the Naval Observatory we have an antenna about 500 feet long composed 
of four parallel wires with a “rat tail” lead in at one end. It is supported at one 
end by the tower, at the west end of the administration building and at the other 
by a water tower, the points of support being about 62 and 60 feet high respectively. 
The average height of this antenna is about 50 feet, the ground being irregular. 
With it we are able to get signals from Key West at a distance of over 1000 miles 
the power of that station being much inferior to that of the Arlington Station. 


7. It is requested that persons desiring to take advantage of the signals will 
communicate with the Superintendent of the Naval Observatory, submitting any 
questions upon which additional information is desired. In any case the Superin- 
tendent desires to know who are availing themselves of the signals. Already a 
number of institutions have indicated their desire to do so. 


8. A list of stars to be observed at the Naval Observatory can be supplied if 
desired. 


SCHEDULE OF SIGNALS. 
BEGINNING AT 8:15 Pp. M., EASTERN STANDARD TIME 
Paris sends 2 minute-calls in order that Arlington may verify the regulation of 
its receiver; then, after a minute’s rest, sends a series of 7 minutes of signals com- 
posed of dashes of a half-second, separated by an equal interval, the beginning of 
the dashes being regular spaces of 1 mean second less 10 thousandths (figure pro- 
posed by the Paris Observatory). The 60th, 120th, 180th, ete. ete. ...... dashes _ will 


be suppressed in order to establish the references. This series is intended to serve 
for the practice of the operators. 


3 minutes afterwards, Arlington sends 2 minutes of calls in order that Paris 
may regulate its receiver; then, after a minute’s rest, transmits a series of signals 
like the preceding. This series is also intended for the exercise of the operators. 


3 minutes later, Paris sends a new series of 7 minutes like the preceding. This 
series is intended for the comparisons made by the French operators at Arlington. 


3 minutes later Arlington sends another series of 7 minutes intended for the 
comparisons made by the French operators of Paris. 


3 minutes later, Paris sends still a series of 7 minutes intended for the com- 
parisons made by the Americans at Arlington. 


3 minutes afterwards, Arlington transmits still another series of 7 minutes in- 
tended for the comparisons made by the American operators in Paris. 


3 minutes later, Paris sends two series of signals, having each a duration of 
one minute, and spaced by an interval of one minute; each series will be composed 
equally of dashes like the preceding ones, but with an interruption every ten sec- 
onds. These two series are intended for photographic registry. 


3 minutes afterwards, Arlington sends two series of one minute like the pre- 
ceding and intended also for photographic registering. 


Total 75 minutes. 
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